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FOREWORD
The Shire Handbook was conceived in the mid-1960s. A limited number of a series
was printed for use by officers of the Department of Primary Industries to assist them in
their planning of research and extension programmes.
The Handbooks created wide interest and, in response to public demand, it was
decided to publish progressively a new updated series.
This volume is one of the new series.
Shire Handbooks review, in some detail, the environmental and natural resources
which affect farm production and people in the particular Shire. Climate, geology,
topography, water resources, soils and vegetation are' described.
Farming systems are discussed, animal and crop production reviewed and yields
and turnoff quantified. The economics of component industries are studied.
The text is supported liberally by maps and statistical tables.
Shire Handbooks provide important reference material for all concerned with rural
industries and rural Queensland.
* They serve as a guide to farmers and graziers, bankers, stock and station
agents and those in agricultural business.
* Provide essential information for regional planners, developers and
environmental impact students.
* Are a very useful reference for teachers at all levels of education and
deserve a place in most libraries.
I commend this series to students of agriculture and all whose business is
associated with the land and rural people.
(V.B. SuTTTvan)
Minister for Primary
Industries
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1. INTRODUCTION
1.1. SHIRE HISTORY AND SITUATION
The Shire of Mareeba, one of the largest Shires in Queensland, straddles the
base of Cape York Peninsula. It extends from the coastal ranges in the east to within 130
km of the Gulf of Carpentaria, a distance of approximately 370 km, and lies between 16 S
and 18°S, where it stretches almost from the Palmer River to the headwaters of the Lynd
River south of Mt. Garnet, a distance of approximately 225 km. Most of the Shire is on
the western side of the Great Dividing Range. The main towns, Mareeba, Dimbulah, Kuranda,
Mt. Molloy and Chillagoe are in the eastern section.
Mareeba Shire was first known as Barron Shire which was established in 1890.
The Shire of Barron was abolished later and included in the Shire of Woothakata, administer
-ed from Thornborough. In 1919 the Shire office was moved from Thornborough to Mareeba
which then became the headquarters of the Shire of Woothakata. The Walsh and Chillagoe
Shires were amalgamated with the Woothakata Shire in 1932. The name of the Shire was
altered from Woothakata to Mareeba in 1947.
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The total area of Mareeba Shire is 52 670 km of which approximately 0.7 per
cent is under cultivation and the remainder, other than town areas and reserves, is
grazing country. The population of the Shire is approximately 12 500.
1.2 EXPLORATION, SETTLEMENT AND AGRICULTURAL DEVELOPMENT
1.2.1 Exploration
The first European to traverse the Cairns hinterland was Ludwig Leichhardt on
his explorations from Darling Downs to Port Essington in 1844-45. On this journey he
discovered the Mitchell River which drains most of the Shire.
The next European to traverse the Cairns hinterland, now Mareeba Shire, did so
in 1848. This was explorer Edmund B. Kennedy, who traversed the country east of the
Divide between Rockingham Bay and Cape York. Kennedy's records were lost when he and his
party were killed by hostile natives on this exploration.
Other early pioneers and explorers of note were William Hann who discovered
gold in the Palmer River, John Doyle an early pathfinder and discoverer of the Barron
River, Chirsty Palmerston who blazed the first roads through the hinterland jungle and
John Moffat who developed and organized the tin mining industry of this region. One of
the most important pioneers was James Venture Mulligan who explored much of the virgin
country and led the first expedition, during the early 1870's, to the Palmer and Gilbert
gold fields. These early gold rushes led to the first settlements in the area which is
now Mareeba Shire.
1.2.2 Settlement
The discovery of valuable minerals in the early 1870's brought many fortune-
seekers and towns grew up virtually overnight. In 1877 Thornborough had 22 hotels and 9
general stores, a newspaper, two banks, two solicitors and two chemists; now what is left
of this town is covered by Madagascar rubber vines. (Pike, 1976).
On the heels of the gold seekers came the pastoralist pioneers. The first of
these, and the man who founded the township of Mareeba in 1877, was John Atherton who set
up his homestead at Emerald End in that year. Bullock teams were superseded by coach and
horse teams, which operated widely at this time throughout the hinterland, carving out
roads and linking the small settlements of the interior with the coastal centres of Cairns
and Port Douglas. Many of these teamsters later settled down on farming and cattle proper-
ties near the old roads. These men were the first farmers in what later became Mareeba
Shire.
1.2.3 Agricultural Development
The Pastoral Eva
The pastoralists followed the miners for there was a ready market for meat in
the new mining towns. William Hann, an early explorer, reported excellent grazing country
on the lower Walsh River and Elizabeth Creek, and in 1874 the country was selected by A.C.
Grant.
The first Wrotham Park homestead on the Mitchell River not far from Mt. Mulgrave,
was taken up by Patrick Callagan as a depot for supplying miners on the Palmer goldfield.
Grant moved his homestead and cattle to Elizabeth Creek in 1875.
In 1879 Edward Palmer and Walter Reid established Gamboola 80 km to the west of
Wrotham Park and Highbury was taken up by Edward Bostock in 1878. Wrotham Park is now
owned by the Australian Agricultural Company.
Rookwood, near Mungana, was taken up by the Stewarts and John Atherton's son,
William, formed Chillagoe Station in the 1890s. At the junction of Pinnacle Creek and The
Walsh River Chris Cummings established Cranbe Station in the 1880s. Springmount Station
on the Walsh River was also established in the 1880s.
In the 1890s the cattle tick arrived in the area. Pike (J.976) mentions that
Northedge, originally run with Southedge, was stocked with Herefords and when the tick
plague came barely one or two hundred survived out of three thousand. Between 1891 and
1895 the entire Shire became infested with the cattle tick and cattle deaths from fever were
reported to be in excess of 300 000 head.
In 1897 a meatworks was established at Biboohra, near Mareeba but it was not
successful and functioned discontinuously. The coming of the tick in the 1890s and the
poor seasons around the turn of the century resulted in a downturn of the cattle industry.
The outbreak of war in 1914 stimulated production but the absence of meatworks
limited expansion. Before completion of the Cairns-Townsville rail link in 1923 the only
means of delivering cattle to the Townsville meatworks was by overland or by sea. The
opening of the Queerah meatworks near Cairns in 1933 was a significant step in establishing
a stabilised export trade.
Early in the new century two important developments occurred that would have an
effect on the cattle industry in Mareeba Shire. These were the introduction of Zebu type
cattle and the discovery of Townsville 'lucerne' (Stylosanthes humilis).
In the 1930s Townsville stylo evaluation experiments were started by the Depart-
ment of Agriculture and Stock in other parts of Queensland and extension material published.
Work was also done in identifying and combating the parasites causing tick fever. Steps
were also taken to eradicate pleuropneumonia in Northern Queensland.
In the late 1930s urea was artificially produced on a commercial scale and this
and molasses became accepted for livestock supplementary feeding during the seasonally dry
period experienced in the area.
Mareeba township is an important regional centre for the lower peninsula and
tablelands cattle industry. The Mareeba bacon factory, established in 1923, slaughters pigs
and cattle from Mareeba and surrounding Shires, especially Atherton and Eacham Shires.
Railway trucking yards were built at Mareeba in 1936 and cattle sales began 1948. Construc-
tion of saleyards at Mareeba. in 1952 had a dominating influence on the pattern of selling.
Large mobs of cattle from Peninsula stations are sold there.
The Tobacco Industry
The first tobacco grown in the Shire was by a settler named Burdett on the
Clohesy River in the early 1890s. It was not until 1928, however, that tobacco trials were
first conducted in the Shire. Large areas of land were thrown open for selection in 1930,
and two hundred hectares were planted in the 1930-31 season.
A good crop in that first season resulted in more land being opened up. Farms
extended to Dimbulah and 1 600 ha were planted to tobacco in 1931-32.
Problems then appeared, including unfavourable weather, tariff revisions, blue
mould and insect pests. Half the new selections were abandoned after 1932.
After the World War II higher prices and the use of insecticides improved the
position of the industry. The vagaries of the climate were overcome after 1946 when weir
construction began, enabling tobacco production to expand to 900 ha in 1953. The Tinaroo
Dam was constructed in 1958 and the water impounded, together with the maze of channels,
has excluded the rainfall factor as a major industry problem.
For a while in the 1950s cigarettes and loose tobacco were manufactured in
Mareeba by the North Queensland Tobacco Growers' Co-operative and in Dimbulah by a local
private consortium. These ventures did not last and today Mareeba is the selling centre of
leaf which is transported south for manufacture.
The Julatten District and Dairy farming
The Julatten District in the north-east corner of the Shire was initially
settled as part of the supply line between the north Queensland mineral fields and Port
Douglas.
In 1883 copper was discovered at Mt. Molloy, south west of Julatten. This
mine operated until 1905 and created a local demand for timber, butter, milk, meat etc.,
and further stimulated settlement at Julatten.
Major settlement of the District followed World War I when a local deputation
was successful in having the virgin scrub lands opened for perpetual lease selection in
blocks of about 64 ha.
Organized commercial dairying commenced in the district shortly after World War
I, a butter factory being opened at Bushy Creek in 1924. This factory remained operational
until 1950.
There was a strong swing from dairying to beef during the 1950s, which was
virtually complete by 1965. The Julatten District is today made up nearly entirely of
grazing enterprises, either ex dairy farmers on amalgamated holdings of around 200 hectares
or week-end 'hobby-farmers' on 30 to 40 hectares from Mossman and Cairns.
The Kuranda District and Coffee Growing
In 1890, after the arrival of the railway from Cairns, the area of scrub and
forest country between Kuranda and the Clohesy River was thrown open for selection. The
individual areas were small, averaging little more than 60 ha.
These early settlers pinned their faith on coffee growing. It had been grown
successfully at the top of the range since the early 1880s. The first grower Alfred Street
of Kuranda manufactured and marketed the coffee. In the early 1900s a severe frost destroyed
nearly all the crops around Kuranda and Myola. Some were replanted but an oversupplied
international market and high labour costs finally spelled the doom of the industry.
Kuranda area is now a tourist and retirement centre with agriculture mainly
confined to fruit and vegetables.
Other Crops
Cotton was grown successfully by Walter Hastie and others near Mareeba in 1922
but the industry did not become established. Departmental experiments in the 1960s at
Arriga proved cotton to be a successful crop on these soils but transport costs to establish
-ed ginneries in southern Queensland would have made any small scale venture uneconomic.
Between 1959 and 1972, irrigated pasture studies on Arriga type solodic soils
at Parada by the Department of Primary Industries resulted in irrigated nitrogen fertilized
pangola grass giving the highest live weight gains ever recorded. More recently, rice has
been developed as a successful commercial crop on soils at: Arriga which are not suited to
tobacco production.
1.3 GEOLOGICAL HISTORY
Rocks from all major geological periods occur in the Shire, and represent a
complex geological history. The major events were subsidence of part of the Precambrian
land surface to form the Hodgkinson Basin; deposition of acid volcanic rocks in this basin
throughout the Paleozoic Era, accompanied by intrusion of granites; and faulting throughout
the Paleozoic, Mesozoic and late Tertiary times, with major fault activity along the
Palmerville Fault. The more recent late Tertiary faulting changed the position of the
divides and disrupted river drainage patterns. The geological history is described in more
detail under the relevant geological period.
Precambrian (about 1 050 m years)
Sediments and interbedded basic volcanics were folded, metamorphosed, and
partly granitized. Isostatie uplift occurred, followed by denudation to a mature landscape.
Precambrian rocks of the Dargalong and McDevitt metamorphics occur west and south-west of
Chillagoe. In the late Precambrian to early Paleozoic, these rocks were intruded by granites
with eruption of acid volcanics.
Late Silurian to Mid Devonian (375-400 m years)
The eastern part of the Precambrian land surface subsided and formed the base-
ment for the Hodgkinson Basin. The Palmerville Fault developed on the edge of the Precam-
brian block with deposition to the east of this fault forming the Chillagoe and Hodgkinson
Formations. The Chillagoe Formation comprises limestone and shale deposited immediately
east of the Palmerville Fault, and the Hodgkinson Formation comprises sandstones and shales
which occur over the central eastern part of the Shire.
Early Carboniferous (about 340 m years)
A major period of mountain building folded and faulted the Siluro-Devonian rocks,
and metamorphosed some of these rocks to form the Barron River metamorphics which now form
the coastal ranges between Cairns and Mareeba.
Mid Carboniferous to Permian (250 m to 300 m years)
Igneous activity occurred throughout this period, and these rocks occur now as
the Almaden Granite north east of Chillagoe, Walsh Bluff Volcanics north west of Atherton,
the micro-granodiorites north of Fossilbrook, the Mareeba granites north and south of
Mareeba, and the Featherbed Volcanics forming the Featherbed Range east of Chillagoe.
Late Permian (225-250 m years)
The landscape was eroded to base level. Scattered acid volcanics were extruded
and widespread sedimentary deposits were laid down. Remnants of the sediments remain
preserved in narrow rift blocks (e.g. Mount Mulligan Coal measures).
Mesozoic (65-225 m years)
The landscape was broken up by rift faults and block faulting during the
Triassic. Coarse sediments (e.g. Pepper Pot Sandstone) were deposited in rift valleys.
Sandstones were deposited on older formations (e.g. Wrotham Park Sandstone).
Tertiary (1.8-65 m years)
A late Cretaceous or early Tertiary erosion surface is indicated by high flat
remnants in the granite highlands in the east of the area.
The region was uplifted in early Tertiary with faulting and basalt lava flows.
Erosion followed the uplift. Resistant volcanic rocks resulted in inversion of relief,
with former lava-filled valleys being left as high ground as softer adjoining rocks were
eroded away. Drainages were superimposed, cutting down through the resistant rocks (e.g.
5the Walsh River gorge in the Featherbed Range).
Erosion continued towards a new base level. The large valley plains in the
Dimbulah-Mareeba-Mount Carbine area were possibly part of the new erosion surface.
Before mid-Tertiary denudation was complete, and movements along the Palmerville
Fault resulted in the area east of the Fault being raised. Streams were rejuvenated and
meanders entrenched. These earth movements were accompanied and followed by modification
of streams. Basaltic vulcanism extended from mid-Tertiary to Recent times.
Stream modification included the deflection of some west flowing streams to the
east (e.g. Barron River). The headwaters of the Walsh originally flowed into the Mitchell
River, but were diverted to the west by tilting and faulting to the north of Mareeba. As
a result of this, the upper course of the Mitchell has become a typical misfit river when
compared with the width of its broad floodplain.
Quaternary to Recent (present to 1.8 m years)
Late Cainozoic climate changes are indicated by formation of bouldery granite
mountains ('metal hills' in the Chillagoe area), and the formation of caves in the Chillagoe
limestone. The formation of these caves indicates a previous wetter climate changing to a
seasonally dry climate.
West of Wrotham Park the land is composed of an immense alluvial plain laid down
in Plio-Pleistocene times by the major rivers whicK flow westward to the Gulf of Carpentaria.
The plain rises gradually from the Gulf to about 100 m above sea level where it grades into
or abuts the dissected older deposits.
Alluvial deposits of Pleistocene to Recent Age are very restricted in area along
the middle and upper reaches of the larger rivers but form extensive floodplains along the
lower reaches of the rivers in the extreme western section of the Shire. These deposits
are characterised by well-developed systems of channels, levees, back plains and back swamps.
1.4 TOPOGRAPHY
The eastern half of the Shire is mainly hilly country. The main dividing range
runs north-south through this sector, but it is not topographically significant except in
the north east where it forms the north-eastern boundary of the Shire. The higher coastal
ranges further to the east, form the eastern boundary of the Shire. To the west of these
are several lesser ranges and hills. The western half of the Shire is relatively flat, with
a gentle slope westwards to the Gulf of Carpentaria.
The Mareeba-Dimbulah Tableland, on which most of the agricultural activity of
Mareeba Shire is located, is one of a series of tabelands usually grouped together and
referred to as the Atherton Tablelands. The three main tablelands are Atherton Tableland,
Evelyn Tableland and the Mareeba-Dimbulah Tableland sometimes called the lower Atherfcon
Tableland.
The Mareeba Tableland lies immediately to the north of the Atherton Tableland.
It is lower (300 to 500 m ) , drier (900 to 1 250 mm) and hotter than the Atherton Tableland
and the schists and sandstones of the Tableland have weathered into thin, poor soils. This
combination of physical conditions has given rise to sparsely wooded country with grassland
very different from the Atherton Tableland and most of it is used for cattle grazing.
Crops are grown successfully only under irrigation from the Tinaroo Dam. This scheme could
be carried out relatively easily because there is no western rim to the Mareeba Tableland.
Resistant granitic intrusions which have been exposed by the erosion of the
softer surrounding rocks are prominent in the Shire. Significant granite areas are the
Hann Tableland, the Mount Carbine Tableland and the Mount Windsor Tableland. They are
largely granite batholiths which rise steeply above the surrounding undulating surface of
the main plateau. They have a fairly level surface which in the Hann Tableland is mostly
between 800 m and 1 150 m, in the Mount Carbine Tableland between 1 150 m and 1 400 m and
in the Mount Windsor Tableland between 1 050 m and 1 400 m. As the Mount Windsor and Mount
Carbine Tablelands lie in the 2 000 mm rainfall belt, they are densely forested, drained by
numerous streams, and waterfalls are common.
The Red Plateau, 100 km west of the Hann Tableland covers an area of approximate
-ly 1 000 km and consists of Mesozoic sedimentary rocks, principally sandstone and conglo-
merate. The plateau has a cliff 30 to 130 m tall as its eastern margin and slopes gently
westwards.
The large flat area of alluvium at Arriga, just south west of Mareeba, was
originally an internal drainage area until tilting during the mid to late Tertiary turned
the Walsh River west. Silting of this lake provided material for a complex of heavy clay
duplex soils (solodized-solonetz). Although these soils are not suitable for tobacco, they
are suitable for irrigated pastures and rice growing. Cotton has also been grown success-
fully in experimental farming on these soils.
In the Chillagoe area, limestone beds form spectacular rocky ridges rising
abruptly 30 m to 100 m above their surroundings. Caves formed in the limestone at Chillagoe
and Mungana are a popular tourist attraction in the Shire.
Topography has had a significant influence on land use and farming systems in
the Shire. Irrigation water can be supplied to cropping areas by gravitation as the Tinaroo
Dam is situated on a higher elevated upland (Atherton Tableland) than the tobacco growing
areas of the Mareeba Tableland. The original tobacco growing areas are themselves relatively
flat and suitable for furrow irrigation from streams, and mechanized farming. However, with
the introduction of supplied water, sloping areas have been brought into production, and
spray systems are now universally used.
Topography also ha:5 a big influence on climate in the Shire. The Mareeba-Dimbulah
Tableland is about 300 metres above the coastal lowlands and only 50 km away from Cairns,
but is much drier due to the coastal ranges which cut off most moist coastal influences.
The Mareeba-Dimbulah Tableland is also climatically different from the Atherton Tableland as
it is about 200 metres lower and is considerably warmer and drier.
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2.1 GENERAL DESCRIPTION
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2. CLIMATE
The Shire has a sub-humid to humid climate with marked wet and dry seasons. The
overriding control on the Shire's climate is the intertropical convergence zone. Usually,
and locally, this phenomena is referred to as the north-west monsoon as the prevailing
winds in the upper air are north-westerlies. This zone is an area of convergence between
warm, moist air originating in the equatorial regions and cooler moist air moving from the
south-east. The zone takes the form of a band of low pressure lying across northern
Australia during the December-March period.
During the dry season, the zone is well to the north of Australia and prevailing
winds are from the east and south-east. The band of low pressure is replaced by a band of
high pressure and stable conditions prevail. Dry, relatively cool, weather and only very
occasionally light falls of rain occur during the period May to October.
With increasing temperatures, and proportions of winds from the north and north-
east, local convectional thunderstorms occur in November. These storms herald the
beginning of 'the wet' for sis the zone of low pressure moves south, the influx of moist air
masses brings heavy rain to the area.
2.2 RECORDING STATIONS
The rainfall and other climatological information recorded in the Shire does not
adequately represent the climate of the whole Shire.
The two recording climatological stations and 12 of the 14 rainfall stations in
the Shire are situated in the small cropping area in the extreme eastern section of the
Shire. The remaining two rainfall stations are also in the eastern section of the Shire.
The total area represented by meteorological data is probably less than 10 percent of the
Shire but this small area produces 90 percent of the Shire's agricultural production.
Stations recording rainfall are listed in Table 2.1. Climatological data are
recorded by the Irrigation and Water Supply Commission in Mareeba and by the Department of
Primary Industries at Southedge. Until recently, the Department collected climatological
data at Parada.
Table 2.1a
Mareeba Shire Rainfall Stations
Name
Chillagoe
Clohesy River
Dimbulah
Irvinebank
Julatten
Koah
Kuranda
Mareeba
Mo Hoy
Mt. Mulligan
Pet ford
Thornborough
Walsh River
Wetherby Stn.
Yalkula
CMB
Number
031014
031015
031022
031032
031033
031035
031036
031039
031043
031047
031051
031095
028006
031113
031111
Stations with
Location
S
17°10' -
16°54' -
17°06' -
17°24' -
16°36' -
16°49' -
16°51' -
17°01' -
16°42' -
I6°53' -
17°21' -
16°57' -
16°42' -
16°39' -
16°45' -
Records
E
144°31'
145°33'
145°05'
145°12'
145°18'
145°30'
145°39'
145°25'
145°18'
144°55'
144°56'
145°00'
143°54'
145°21'
145°20'
in Excess of
Elevation
(m)
352
357
461
756
401
366
326
404
389
610
-
-
-
399
-
30 Years
Record
1902 -
1934 -
1931 -
1892 -
1927 -
1936 -
1896 -
1895 -
1909 -
1922 -
1920 -
1881 -
1897 -
1937 -
1941 -
1975
1973
1957
1931
1964
1971
Years Recorded
to 1975
73
41
44
83
48
39
79
80
66
36
55
49
67
38
34
Recording of weather data started at Parada on 1 August 1958 and continued on a,
daily basis (9.00 am recording only) until January 1973. From that date until the closure
of the station on 1 July 1976, no recording were made at weekends or on public holidays as
no permanent staff were located on the station.
Table 2.1b
Current Stations with Less than 30 Years Record
Name
Biboohra
Bolwana
Maitland Downs
Mareeba I.W.S.
Rookwood Stn.
Southedge
Wrotham Park
cm
Number
031008
030084
028013
031066
028009
031120
028015
Location
S E
16 54' - 145 24'
17 24' - 144 10'
16 14' - 144 43'
17 01' - 145 25'
17 04' - 144 22'
16 57' - 145 20'
16 40' - 144 00'
Elevation
(m)
335
457
152
Record
1947 -
1970 -
1964 -
1952 -
1961 -
1971 -
1950 -
In October 1976 J.T. van der List, District Experimentalist with the Department
of Primary Industries at Walkamin Research Station, collated data for the 18 years of
available record from Parada Research Station. This information has been included in this
section as it contains data that are not available elsewhere, such as terrestrial and earth
temperatures, and evaporation and sunshine data.
2.3 RAINFALL
The most striking feature of the rainfall' of the Shire is its marked seasonal
distribution. July, August and September are the driest months, with usually no rain
falling. Rainfall during mid to late spring results from the scattered storms which precede
the wet season which occurs from December to March. A dramatic reduction in rainfall takes
place in April and May with the onset of the dry season.
Table 2.2 shows the monthly and average rainfall, based on all years of record,
for all rainfall stations in the Shire which have more than 30 years of record.
Table 2.2
Average Monthly and Annual Rainfall Based on all Years of Record
(in mm) (All Stations in Mareeba Shire with more than 30 Years Record)
Station
Chillagoe1
Clohesy River
Dimbulah
Irvinebank
Julatten
Koah
Kuranda
Mareeba1
Molloy
Mt. Mulligan1
Petford
Thornborough1
Walsh River1
Wetherby1
Yalkula
Jan
205
219
153
209
341
240
409
223
249
205
193
233
229
278
201
Feb
219
297
212
202
361
279
398
234
282
202
205
202
219
334
273
Mar
140
250
139
155
338
259
455
194
243
136
151
146
168
271
249
Apr
28
63
25
39
106
72
229
53
86
21
29
55
33
94
61
May
12
35
11
17
55
35
110
15
25
6
11
19
9
46
27
Jun
12
35
14
14
51
34
77
16
26
14
22
14
9
43
25
Jut
4
16
6
7
31
16
48
7
12
5
7
13
6
23
12
Aug
4
17
6
6
26
15
41
6
11
3
5
12
3
21
13
Sep
4
13
5
5
21
14
36
5
9
5
4
16
4
16
10
Oct
13
20
16
20
25
16
41
14
16
12
14
33
15
18
21
Nov
51
34
49
56
70
39
72
38
47
50
61
47
54
57
44
Dec
138
70
92
129
124
71
159
106
105
129
121
147
150
92
83
Year
830
1078
718
856
1541
1105
2078
914
1122
783
847
1068
894
1311
955
1
 Station ceased recording.
Source: Bureau of Meteorology.
The variability of rainfall is high at the onset of the wet season in November,
decreasing to a low level during January and February, and increasing again in March and
April. Table 2.3 shows variability of summer rainfall at Mareeba compared to representative
stations for agricultural districts in southern and central Queensland.
The incidence of the wet season is itself erratic and of variable intensity.
Gentilli (1972) suggests that the amount of seasonal rainfall inthewet-dry north of
Australia may be related to the mean position of the intertropical convergence zone. He
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states that: 'Above-normal seasonal rains occur when the mean position of the zone sweeps
well south over the continent and well below-normal rains occur when the mean psoition is
off northern Australian waters or over Indonesia.'.
Table 2.3
Variability1 of Summer Rainfall
Station
Mareeba
Emerald
Dalby
Oat
11.50
3.00
2.12
Nov
3.87
2.31
2.43
Mareeba -
Dee
2.92
2.32
2.26
Emerald -
Jan
1.29
2.11
1.83
Dalby
Feh
1.56
2.59
2.57
Mar
2.34
3.01
2.11
0
1
0
Months
.93
.11
.74
1
 Tne measure of variability used is a simple relationship between the 10, 50 and 90
percent deciles, being „ _ 10 _^__ 90
V = 50 percent deciles.
The large figure for Mareeba in October results from a zero 90 percent chance and a
very low median (50 percent) of 4 mm.
Within the Shire there is a dramatic decline in rainfall from the east to the
west and this largely topographic effect is more noticeable in winter than in summer. In
summer the heavy falls throughout the region resulting from the presence of the inter-
tropical convergence zone overshadow local topographic effects, but during winter the
coastal ranges in the east of the Shire are a more effective barrier in preventing coastal
showers from moving inland.
The monthly expectations of receiving a certain amount of rainfall are important
-to dryland cropping and pastoral activities in the Shire. Graphs 1, 2 and 3 show the
amount of rainfall that would be equalled or exceeded in 10, 50 and 90 percent of months at
Kuranda, Mareeba and Chillagoe. For example, at Mareeba in March the rainfall would be
expected to equal or exceed 30 mm in 90 percent of years, 155 mm in 50 percent of years and
395 mm in 10 percent of years.
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2.4 TEMPERATURE AND FROST
Table 2.4 shows mean daily maximum and mean daily minimum temperatures for
Mareeba. The percentiles included in the table are used to show the spread of temperature
throughout the month. For example, the 14 percentile of the maximum is that temperature
which was not reached on 14 percent of days, or one day per week. The 86 percentile is
that higher temperature which was not reached on 86 percent of days or six days per week,
having been equalled or exceeded on the other one day in the week. For the case of minimum
temperatures, the overnight temperature falls below the 14 percentile on an average of one
night per week and remains above the 86 percentile on average of once per week.
Table 2.4
Temperatures - Mareeba
Month
January
February
March
April
May
June
July
August
September
October
November
December
Daily Maximum
Mean
31.2
31.1
29.6
28.4
26.6
25.1
25.3
26.6
28.1
30.7
31.9
32.1
PercentiZ.es
86
33.9
33.4
31.8
30.2
28.6
27.6
27.3
28.9
30.7
32.8
35.0
34.4
14
28.7
28.6
27.4
26.7
24.4
23.3
23.3
24.4
26.1
28.3
29.6
30.0
Daily Minimum
Mean
20.8
21.2
19.9
17.1
14.8
12.9
11.2
11.7
12.9
15.6
18.4
19.8
Percentiles
86
22.8
22.7
22.0
20.0
18.6
16.6
15.6
16.1
16.6
18.9
21.1
22.2
14
28.3
19.4
17.3
14.6
11.4
8.5
6.8
8.1
9.7
12.8
16.1
17.2
Source: Bureau of Meteorology. 'Climatic Averages Queensland 1975 - Metric Edition'.
The small differences between the 14 and 86 percentiles at Mareeba and between
the winter and summer means reflect the Shire's tropical location moderated by altitude.
Frosts are of little economic significance in Mareeba Shire. However, although
the Shire is located in the tropics, light frosts can occur, with an occasional heavy frost
in some locations, due to the altitude of the Shire's cropping areas (400-500 m) . Table
2.5 shows temperatures recorded at Parada Research Station, which include mean minimum
terrestrial or grass temperatures, and earth temperatures at 10 cm and 20 cm.
Table 2.5
Temperatures - Parada R.S. (1961-1971)
Month
January
February
March
April
May
June
July
Augus t
September
October
November
December
Years of record
Screen Temperatures
Maximum
°C
31.0
29.8
28.8
27.7
26.4
24.7
24.0
26.2
27.8
29.4
31.6
31.7
14
Minimum
°C
19.9
20.2
19.1
16.4
14.1
11.3
9.2
11.3
13.4
16.4
18.4
19.4
14
Terrestrial
Minimum
°C
18.4
17.6
17.8
12.8
10.9
8.6-
6.7
7.7
10.1
13.1
16.1
17.3
U
9.00 am Earth Temperatures
10 am
°C
26.2
25.7
24.6
23.1
21,0
18.7
17.9
19.4
21.6
24.1
25.7
26.4
14
20 cm
°C
26.9
26.3
25.3
24.0
22.6
19.8
19.6
20.8
23.0
25.0
26.3
27.0
13
Source: Queensland Department of Primary Industries. Records.
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In the 18 years to July 1976 there were 47 very l ight frosts recorded at Parada
Research Station. Three of these occurred in May, 14 in June, 29 in July and one in August.
In most cases registrat ions were just below zero, the all-t ime lowest being -5.8°C. In
four years no frosts were recorded.
2.5 HUMIDITY
The mean monthly 9.00 am and 3.00 pm relative humidity and dew points shown in
Table 2.6 have been derived from mean monthly 9.00 am and 3.00 pm wet and dry bulb
temperatures recorded by the Irrigation and Water Supply Commission at Mareeba.
Table 2.6
Temperatures and Humidity - Mareeba
Month
January
February
March
April
May
June
July
August
September
October
November
December
9.00 am
Dry Bulb
°C
26.0
25.6
24.8
23.5
21.4
19.5
18.5
20.0
22.0
24.6
26.1
26.5
Wet Bulb
°C
22.7
23.0
22.4
20.6
18.5
16.8
15.9
16.8
17.7
19.2
21.0
22.3
Dew Point
°C
21
22
21
19
17
15
14
15
15
16
18
20
Humidity
%
74
79
80
76
75
75
75
71
64
58
62
68
3.00 pm
Dry Bulb
°C
29.2
28.8
27.9
26.6
25.0
23.6
23.6
25.0
26.5
28.6
29.7
30.2
Wet Bulb
°C
23.9
24.0
23.6
21.5
19.7
18.4
18.1
18.7
19.3
20.3
21.9
23.0
Dew Point
°C
21
22
22
19
16
15
14
15
15
15
18
19
Humidity
%
63
66
68
62
59
59
56
52
48
44
48
52
Source: Bureau of Meteorology: 'Climatic Averages Queensland 1975 - Metric Edition'.
The relative humidity is the ratio, as a percent, of the actual water vapour
existing in the air to the amount that the air could hold at saturation, at that temperature.
Dew point is the temperature at which the amount of water vapour in the air would be
sufficient to produce saturation, or 100 per cent humidity.
In Mareeba Shire, October and November are the months in which low humidities
combine with high dry bulb temperatures to give hot and dry conditions. It is in these
months, just before the onsiet of the 'wet', that evaporation rates are highest (see Table
2.8). If there is any delay in the arrival of the 'wet', drought conditions can occur
within just a few weeks.
By the use of the climograph, a rough comparison can be made between the climates
of two or more centres, looking at temperature and humidity. In Graph 2.4 the climates of
Mareeba, Texas and Bundaberg are compared, these being the main centres of tobacco production
in Queensland. At Mareeba tobacco is grown in winter-spring while at Bundaberg and Texas
it is grown in summer.
The climograph was constructed using the average of the mean monthly maximum and
the mean monthly minimum temperatures and the average of the mean monthly 9 a.m. and 3 p.m.
humidities. In this respect the climograph is only a generalised picture of the normal
climatic situation and does not take into account daily or seasonal departures from the
normal.
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GRAPH 2.4
CLIMOGRAPHS FOR MAJOR TOBACCO-GROWING
CLIMATES IN QUEENSLAND
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2.6 CLODD AND SUNSHINE
Insolation is very important to tobacco growing as the plant is sensitive to day
length. In Mareeba Shire tobacco is grown in those months in which the maximum hours of
sunshine occurs, which are EJeptember, October and November. During these months the
tobacco crop is in its fastest growing stage as it is in these months that cloud cover is
at its minimum. Cloud cover affects the number of sunshine hours, light distribution and
temperature.
Parada.
Table 2.7 shows average cloudiness at Mareeba and average sunlight hours at
Table 2.7
Cloudiness and Sunshine Hours - Mareeba and Parada
Month
January
February
March
April
May
June
July
August
September
October
Novembe r
December
Average Cloudiness - Mareeba
(Eighths of sky covered)
(12 years)
9.00 am
4.7
4.8
4.0
3.7
2.8
2.7
2.7
2.4
2.7
2.3
3.2
3.6
(7 years)
3.00 pm
5.3
5.3
4.9
4.7
4.1
4.3
3.8
3.0
2.3
1.9
3.1
4.3
Average Daily
Sunlight Hours
Parada
(14 years)
7.5
6.4
6.7
7.4
7.5
7.8
8.4
9.2
9.7
10.1
9.5
8.2
Source: Bureau of Meteorology: Climatic Survey: Northern - Region 16, Queensland.
1971, and Department of Primary Industries. Records.
2.7 EVAPORATION
The amount of loss from a free water surface in Mareeba Shire is represented by
average daily evaporation figures from Parada Research Station shown in Table 2.8.
Table 2.8
Evaporation - Parada R.S.
(Average Daily Evaporation in mm)
(14 years records)
Month
January
February
March
April
May
June
July
August
September
October
November
December
mm
6.07
5.16
5.08
4.70
3.99
3.71
3.86
4.50
5.92
6.93
7.04
6.78
Source: Queensland Department of
Primary Industries. Records.
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It is significant that the months of highest evaporation are those months in
which the tobacco crop reaches it 'grand growth1 stage, September to November. Without
irrigation water tobacco could not be grown in these months.
Drought conditions are most noticeable if the wet season fails to arrive by the
end of November because of the extremely high evaporation in this month combined with low
surface water supplies available outside the irrigation area.
2.8 WINDS
In general there is a prevalence of winds from a north-easterly to south-easterly
direction. Hot dry winds are common during September and October and these tend to
increase the difficulties of keeping up with the tobacco crop's water demand at that time.
Just prior to the wet season, strong to gale force winds often in conjunction with rain or
occasionally hail may severely damage crops. Cyclonic depressions bringing torrential rain
and strong winds are not uncommon but these have little economic significance as the tobacco
crop is not grown during these months.
During the wet season winds are from the north-east, although the rain bearing
winds are upper-air winds from the north-west, hence the term 'north-west monsoon'.
Frequency of direction and velocity of winds are recorded at Mareeba at 9.00 am
and 3.00 pm. The season frequency of wind direction at Mareeba is shown in Graph 2.5 in the
form of wind roses. Table 2.9 shows the seasonal frequency of wind speeds, in knots.
Table 2.9
Seasonal Frequency of Wind Speeds - Mareeba
(based on 10 years of record)
Season
Summer
Aut umn
Winter
Spring
Summer
Autumn
Winter
Spring
Wind Speed in Knots
1-10
42
. 47
36
62
77
75
77
87
11-20 Over 20
9.00 am
1
3
1
1
3.00 pm
1
6
4
6
1
Calm
55
50
63
36
21
19
18
6
Source: Bureau of Meteorology. Unpublished data.
2.9 CLIMATIC HAZARDS
2.9.1 Droughts
As a large percentage of the rainfall in the Shire normally occurs during the
period December to March, failure of rains during this period can cause serious droughts.
However, because of the relative reliability of the January-February rainfall, drought in
the Shire is commonly caused by the extension of the dry season by either an early close or
a late opening of the wet season. Variability of rainfall in the change of season months
of April and November is quite high. (See Table 2.3).
Major droughts have occurred in the Shire in the following years:
1899-1902
1914-1916
1917-1920
1922-1924
1925-1927
1934-1935
1945-1947
1950-1953
1965-1966
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2.9.2 Floods
Exceptional flooding in the Shire is usually caused by tropical cyclones or rain
depressions (upper-atmosphere low pressure cells). Some flooding can be expected to occur
practically every year between January to March as a result of the intrusion of the
monsoonal trough. Approximately 90 percent of all floods in the region occur during the
January to March periods.
Economic damage caused by floods in the Shire have been minimised since the
building of the Tinaroo Dam (1958) and the change to growing tobacco in the dry spring
months in which there is negligible chance of flood damage.
2.9.3 Cyclones
"The tropical cyclone is a significant synoptic component of the summer rainy
season over northern Australia. It is an important seasonal determinant; the first
occurrence often marks the 'break' of the season. The abundant rainfall received along the
path of the storm is of enormous economic benefit to the dry inland areas of the tropics'
(Dobson and Stewart, 1974).
Tropical cyclones affecting the Shire begin in two areas, the Coral Sea and the
Gulf of Carpentaria. Quite often cyclones that have originated in the Coral Sea cross Cape
York Peninsula and move into the Gulf of Carpentaria. In reaching the water surface they
may regenerate. Occasionally, cyclones begin in the Gulf cross to the Pacific and
regenerate.
The meteorological conditions which favour cyclone activity, for example the
southerly movement of the inter-tropical convergence zone, also favour a general increase
in rainfall. Most of the rainfall recorded in Mareeba Shire falls in the cyclone season.
Because of this it is difficult to gauge cyclonic contribution to rainfall but Gentilli
(1972) suggests it would be quite small at around an average of 100 to 150 mm out of totals
of 800 to 1000 mm.
The number of cyclones likely to have affected Mareeba Shire, either directly
through wind damage or indirectly through heavy rain, in the years 1910 to 1969 is given in
Table 2.10.
Table 2.10
Tropical Cyclones in General Area of Mareeba Shire
(1910-1969)
Area
Gulf Coast
Cook t own-Townsville
November
1
1
December
6
5
January
24
18
February
12
23
March
15
16
April
3
3
Total
61
66
Source: Coleman, F. (1971)
2.9.4 Thunderstorms and Hail
During a ten year study of the occurrence of thunderdays at Mareeba conducted
between 1954 and 1963 an annual average of 36 thunderdays was observed. Monthly averages
are given in Table 2.11.
Table 2.11
Average Number of Thunderdays - Mareeba
Jan
9.7
Feb
8.2
Mar
3.7
Apr
0.3
May
0.6
Jun
0.3
Jul
0.1
Aug
0.1
Sep
0.1
Oat
0.9
Nov
3.5
Dee
8.2
Year
36
Source: Bureau of Meteorology. Average Annual Thunderday Map of Australia. August 1967
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A ten year analysiis of hail occurrence at Mareeba showed that hail was not
observed during the period, however hail has been experienced in the Shire.
2.10 CLIMATE IN RELATION TO AGRICULTURE
2.10.1 General
The climatic factor is recognized as one of the most important influences on
agricultural activity. However, in Mareeba Shire, due to the tropical climate and the
availability of plentiful irrigation water, the climatic elements do not have a significant
influence on cropping in the irrigation area, which is the major cropping area of the Shire.
Climate, particularly the timing and amount of rainfall, does have a significant influence
on the pastoral industries and the small areas of dryland crops in the Shire.
In Mareeba Shire climatological records are available only for that section of the
Shire used for crop production. Very little information is available for the much larger
areas under permanent pasture which are used solely for beef cattle production.
More than 80 percent of recorded rainfall occurs, on average, during the
December-March period. Winter rainfall accounts for only three percent of the annual total,
with the balance falling during the change-of-season months of November and April.
The absence of extended periods of low temperatures and the availability of
abundant water supply from the Tinaroo Dam have had a profound effect on cropping systems
in the Mareeba Shire. As a direct result of these two factors, much of the cropping and
particularly tobacco production, takes place in the dry winter months.
In addition, cropping is difficult during the summer months as tropical lows and
rain depressions in the wake of coastal cyclones bring periods of heavy rainfall which make
cultural practices difficult and sometimes impossible to implement. Periods of local
flooding are not uncommon.
Although early summer rains are vital to the pastoral industry of the Shire, the
major cropping activities are independent of rainfall as cropping takes place under
irrigation. A heavy wet season, however, does facilitate land preparation for cropping and
provides a good level of sub-soil moisture. The comparatively reliable summer rain in the
January-March period is also required to recharge the Tinaroo Dam which releases, on
average, half of its capacity each year for irrigation and electricity production.
The main rural industries in the Shire are tobacco and beef cattle production.
Pasture seed, peanuts, maize, rice and horticultural crops are also produced in the Shire
on a small scale.
2.10.2 Tobacco Industry
Paradoxically, tobacco production is a highly successful enterprise in an area in
which the climatic environment is not particularly suited to cropping for tobacco.
Originally the crop was produced during the wet summer months with varying success, and
resulted in poor returns. Summer heat and humidity were ideal conditions for the spread of
disease and insects, and these climatic conditions tended to restrict expansion within the
industry.
With the opening of the Tinaroo Dam in 1958, irrigation water was plentiful and
the industry expanded rapidly. The growing season gradually shifted back to the dry spring
months, and more recently to the even drier winter months for harvest in early summer. With
the availability of irrigation water, farmers overcame the adverse climatic conditions which
tended to make wet-season tobacco growing very risky.
Hail storms are not uncommon from October to December, occurring generally as
isolated storms in widely scattered locations. During the past 18 years, severe hail has
been recorded in seven seasons. Hail storms damage tobacco crops to a degree which varies
from slight to severe, in some cases completely devastating a farmer's crop. They have
little effect on the tobacco industry as a whole but individual growers can suffer serious
loss.
Frost is of little significance to tobacco growing in Mareeba Shire. Light frosts
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are common during the early growing period but heavy frosts are only occasionally recorded.
Severe frosts have damaged tobacco crops in isolated cases.
Sunlight is important to the successful production of a tobacco crop. In this
Shire the maximum number of sunshine hours occurs during those months when the tobacco crop
is at its fastest growing stage - September to November, These are also the months of
minimum cloud cover and so this period combines maximum light with maximum heat energy.
Evaporation is greatest in November. Periods of very high temperatures coupled
with low humidity and hot, drying winds occur during October and November but fortunately
these are of short duration. These periods may cause severe moisture stress in the tobacco
crop when the farmer has difficulty in keeping up with crop water needs, particularly during
the stage of 'grand growth'.
.The climate of the Shire is conducive to the build-up of insect populations and
diseases which attack tobacco, both the growing plant and the cured leaf. The absence of a
cold winter allows pests to flourish all year. Certain diseases tend to be more active
during the hot, humid period just prior to and during harvesting.
2.10.3 Beef Cattle Industry
Most of the Shire's beef cattle are run in the central and western sections of the
Shire. This area is characterised by a pattern of distinct annual wet and dry periods
resulting in a corresponding pasture growth pattern of plentiful sunnier growth followed by
winter dormancy during which the pastures gradually deteriorate and ultimately dry off
completely.
Generally, stock water is plentiful during the wet summer and the cattle enjoy a
wide range of grazing. However, as the dry winter progresses, cattle tend to congregate
around permanent watering points where severe overstocking then commonly occurs.
The period of greatest stress to cattle occurs immediately prior to the advent of
summer rainfall. Temperatures are extremely high and the need for water is at its greatest.
It is often impractical to muster stock at this time due to their weakened condition.
Following the onset of the wet period, floods render many of the access roads
impassable. For this reason most of the cattle are marketed in the late summer and autumn.
A major factor in a beef production enterprise in this Shire is the time at which
the onset of the wet period takes place. An early 'break' means that cattle do not lose so
much weight and a proportion can be turned off as 'fats'; a late "break' means that cattle
are often turned off as 'stores'.
Maunder (1951), in discussing the beef cattle industry of the eastern Gulf
watersheds, noted that the pastoral areas of this region are actually safer from drought
than any other major breeding area of Queensland.
The main rainfall is received in January, February and March. Storms are
responsible for most of the rain in the pre-wet season months of November and December. The
rains in December-February are fairly reliable while those in November and March are more
variable.
Prolonged droughts do not occur in the area but when the normal dry period is
extended by a dry March and/or a dry November, stock losses are experienced. This is due to
the very low nutritive value of the dry feed rather than to shortage of surface water.
Considerable additional losses may occur in these years because of the banks of many of the
lagoons becoming boggy.
In the absence of winter low temperature conditions, the buffalo fly and ticks
flourish all the year round.
2.10.4 Other Crops
Tomato Seed
The climatic conditions of the Mareeba Shire are very favourable Co this small but
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important industry. From 10 hectares, seed sufficient to supply the needs of all eastern
Australia is produced.
The crop is grown during the dry winter months, under irrigation in a frost free
area and, due to the prevailing conditions, in an absence of bacterial leaf diseases.
Citrus Production
The citrus industry, though very small (40 hectares) thrives under the climatic
conditions. According to the species or variety, citrus plantations are producing all the
year round. Irrigation is used to supplement rainfall as required. The area used is free
of hail and frost and under correct management excess rainfall and high humidity during the
wet summer do not pose any great problems.
Maize
Maize is grown in the Mareeba Shire mostly under dryland conditions. The crop is
ideally suited to the prevailing climate of the Mareeba area - a reliable four month wet
season followed by a dry and frost free winter and high average sunshine hours.
Peanuts
About 200 hectares are grown under the same conditions and in the same general
area as the maize crop. This is a summer growing crop and there is no necessity for
irrigation.
Rice
Rice production is a recent industry in Mareeba Shire and was developed to take
advantage of the heavier soils at Arriga which are serviced by irrigation channels. Only
one crop per year is grown successfully in this area and that is during the summer with
supplementary irrigation. Winter growing crops have been attempted but they are a risky
proposition due to the possibility of frosts. In the 18 years to July 1976 there were 47
light frosts recorded at Farada Research Station which is adjacent to the Arriga rice-
growing area.
Pasture Seed
The climate is particularly well suited in this area to the production of legume
seed, more so in this area than in any other area of Queensland. The reliable four month
wet season followed by a dry frost free winter and a high rate of sunshine hours are
exactly the conditions this industry needs.
Irrigated Pastures
In 1975-76 1411 hectares of pasture was irrigated in Mareeba Shire. Irrigation
of pasture is used to offset pasture deterioration during the dry season for intensive
cattle production within the irrigation area.
The only difficulty so far as the climate is concerned with each of these minor
industries would be some trouble with land preparation under the dry conditions prevailing
at the time of that operation.
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3. WATER RESOURCES AND IRRIGATION.
3.1 INTRODUCTION
The natural water resources of Mareeba Shire are poor. As the
Shire is situated in the seasonally wet and dry tropics it suffers from an
oversupply of water in the summer, when stream runoff is high, and an under-
supply in winter, when even major streams can dry up to a string of water-
holes. The Shire is also not well endowed with underground water.
Mareeba Shire is, however, well suited to irrigation development
being relatively flat and lower than the Atherton Tableland which enjoys a
higher rainfall and where excellent storage sites exist. In 1958 a dam at
Tinaroo Falls on the Barron River was built to take advantage of these
features and so supply water to areas in Mareeba Shire during the dry winter
-spring period. The availability of this water has enabled the establishment
of a stable agricultural cropping industry in an otherwise harsh and unsuit-
able environment.
3.2 SURFACE WATER
The main natural drainage systems in Mareeba Shire are the
Mitchell River system, which drains the Shire west of the dividing range into
the Gulf of Carpentaria, and the Barron River -system which drains the small
area east of the divide into the Pacific Ocean. The Irrigation and Water
Supply Commission has recorders on many of the streams of both systems.
Details of these recorders are set out in Table 3.1.
The annual runoff from the Mitchell River system has been recorded
only over the last five years and then only at Gamboola which is above the
major tributaries, the Palmer and the Lynd. Below Gamboola the river
regularly breaks its banks during the wet making recording of discharge
figures virtually impossible. Table 3.2 sets out details of the discharge of
the Mitchell at Gamboola recorded over the climatic years 1971-2 to 1976-7.2
As the runoff at Gamboola is from a catchment of only little over 20 000 km ,
the average annual runoff of over 4 million Ml makes the Mitchell one of the
largest river systems in Queensland in terms of runoff. The major problem
with the Mitchell, however, is that this enormous flow is usually carried in
only 6 months of the year.
The main tributaries flowing into the Mitchell within Mareeba
Shire are the Hodgkinson, Walsh, Tate and Lynd Rivers and the Mary, Rifle
and Bushy Creeks. A major tributary, the Palmer, flows and joins the
Mitchell outside the Shire. Of these, excluding the Palmer, only the three
creeks are truly perennial as they rise in the higher rainfall areas in the
north east of the Shire. Even Mary Creek is apt to dry up due to heavy
irrigation pumping in a dry year.
The Mitchell River has been observed to stop flowing completely
for one whole month which was in November 1972. Unfortunately the length of
record does not allow any analyses of frequency of cessation. The Walsh
usually ceases in July and August but its minor tributaries are supplemented
from Tinaroo Falls Dam to carry irrigation water to adjacent tobacco farms.
The Tate and Lynd Rivers generally flow for only four to five months of the
year. Although these northern rivers may appear to have stopped surface
flow, there is still some movement of water in the sandy beds of the streams,
aiding the replenishment of important waterholes.
The Barron River system is truly perennial, even without
supplementation from Tinaroo Falls Dam. Table 3.3 shows runoff statistics
recorded by the, I.W.S.C. at Myola on the Barron River.
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In the western section of the Shire the combination of permanent
waterholes in the rivers and creeks with lagoons and shallow swamps ensures
good reliable stock water in both the forest and frontage pastoral country
during the dry season. Lagoons are situated in watercourses; some are
permanent but others are shallow and, like the swamps, generally dry up in
August and September.
Table 3.1
Stream Gauging Stations - Mareeba Shire
(Only those currently in operation - see note below)
Stream
Name
Barron R.
Walsh R.
Elizabeth Ck.
Mary Creek
Lynd R.
Mitchell R.
Tate R.
Rifle Creek
Hodgkinson R.
Flaggy Ck.
McLeod River
Station
Name
Koah
Mareeba
Myola
Flatrock
Nullinga
Rookwood
Trimbles Crossing
Green Mantle
Mary Farms
Lyndbrook
Torwood
0 K Bridge
Gamboola
Ootan
Torwood
Fonthill
Piggy Hut
Recorder
Mt. Mulligan H'way
Catchment
(kmZ)
1450
840
1940
2770
325
5025
9040
605
88
1215
4325
7535
20460
1630
4350
440
1720
145
530
Gauge
Type
F
G
F
G
F
G
G
G
G
G
G
G
G
G
G
G
G
F
G
Record
Type
H
Q
Q
Q
Q
Q
Q
H
Q
Q
Q
Q
Q
Q
H
Q
Length of
Record
1970-
1969-
1960-
1968-
1955-
1967-
1967-
1969-
1970-
1967-
1968-
1967-
1971-
1967-
1971-
1968-
1968-
1955-
1973-
Note: Many gauging stations have longer records than is apparent in the
above Table, from recordings adjacent to the present gauge or with a
different type of the gauge. For example, data for Myola shown in Table
3.3 is drawn from recordings at Kuranda (1915-1941), Fairyland (1941-1958)
Myola (1958-1960) all with a daily read staff gauge and Myola (1960-1977)
with a float well recorder.
Gauge Types: G : Gas electric transducer with Leupold Stevens recorder
F : Float well with Leupold Stevens recorder
Record Type: H : Height record only
Q : Height and discharge record
Source: I.W.S.C. Surface Water Resources Branch - 'Stream Gauging
Stations, Queensland, 1977'.
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Table 3,2
Discharge of Mitchell River at Gamboola
(Discharges in Megalitres (Ml) Based on Climatic Years)
Month
October
November
December
January
February
March
April
May
June
July
August
September
Year
1971
_
_
_
593
-
-
-
-
30
20
10
9
-
-72
495
569
7 24
387
8 80
1972-73
2
21
898
803
557
89
53
42
27
20
2 515
5 35
0
526
215
422
421
071
059
340
593
607
169
958
2
3
3
9
1973-74
10
105
161
767
078
093
524
83
34
21
16
11
910
964
377
666
577
526
670
524
961
583
579
415
250
092
1974-75
6
4
18
328
180
252
156
24
14
9
10
9
1 016
086
720
147
621
777
265
463
440
994
850
218
915
496
1975-76
21
19
208
707
723
989
226
120
65
41
25
18
3 167
446
283
321
396
602
263
733
235
780
629
627
313
628
1976-77
15
24
139
121
1 839
3 290
134
136
72
18
8
4
5 805
193
079
046
428
710
513
945
788
05 1
085
979
854
671
Average, 5 years record - 4 483 000
'-' Indicates incomplete record.
Ndte: The above figutes were produce-d using a provisional rating curve.
Source: Irrigation and Water Supply Commission, Queensland.
Table 3.3
Discharge of Barton River at Myola
(Discharges in Megalitres (Ml) Based on Climatic Years)
Month
October
November
December
January
February
March
April
May
June
July
August
September
Year
Mean Discharge
1915-1977
15
14
32
103
202
233
90
44
32
24
20
16
823
086
96 8
579
623
95 3
506
288
317
638
809
190
684
000 Megalitres
from 1915
Maximum Discharge
and (year)
41 260 (1976)
41 017 (1950)
272 046 (1950)
523 707 (1930)
779 337 (1939)
986 705 (1974)
341 836 (1941)
142 042 (1964)
77 791 (1921)
47 635 (1921)
36 327 (1976)
43 483 (1976)
Minimum Discharge
and (year)
3 808 (1915)
3 318 (1915)
5 167 (1952)
8 386 (1955)
12 724 (1915)
11 113 (1915)
7 855 (1915)
7 273 (1915)
9 492 (1916)
9 092 (1926)
5 248 (1915)
4 191 (1915)
(Mean annual discharge based on records
to 1977) I
Note: Discharge records for this station have been affected by regulated
flow from Tinaroo Dam since 1958.
Source: Irrigation and Water Supply Commission, Queensland.
25
Generally speaking, all pastoral holdings are well supplied with
surface water from permanent waterholes but these begin to thin out in the
upper reaches of the rivers and artificial watering facilities such as bores
have to be provided.
3.3 UNDERGROUND WATER
Underground water has not been utilized to any large extent in
the Mareeba Shire. There is virtually no irrigation carried out from ground
water at present, and stock use is limited, due to the presence of sufficient
surface water over most of the Shire. However the lack of usage does not
indicate a lack, of presence of underground water.
The occurrence of underground water depends on the type of rocks
underlying the particular locality. The Shire is underlain by a particularly
diverse assortment of rock types, and because of this, quality and quantity
of ground water can vary greatly. However throughout the Shire, supplies
of suitable quality and quantity for stock can usually be obtained, though
in some areas the site selection needs care.
The expected depths, aquifer types, yields and potential yields
of different rock types are shown in Table 3.4. It should be noted that
very limited drilling has been carried out, so the full potential of many of
the aquifers is not known, and can only be estimated.
The alluvial deposits associated with some of the main streams
could supply reasonable quantities of water of suitable quantity for irri-
gation. Small supplies (up to 5 1/s) could be obtained from the metamorphic
rocks, basalt and granites, but in all cases the selection of sites could be
critical, and test drilling programmes would be advisable.
The Tertiary and Mesozolc sediments which underlie the western
part of the Shire contain sandstone and conglomerate beds from which good
supplies of stock water are available. Small flows may be obtained from
bores in particularly favoured conditions. Quality from the older sandstones
does need monitoring as high flourlde contents could limit the use of the
water, particularly in the south-western part of the Shire.
longitude lies in that
part of the State which has been proclaimed under the Water Acts as an area
in which all existing bores and wells must be licensed. A license must
also be obtained before new bores or wells can be constructed. Only
licensed drillers can operate in the proclaimed area. The area west of 143
longitude is part of a small shallow artesian basin extending beneath the
western side of Cape York Peninsula.
Artesian licenses enable control to be exercised in the construction
of bores for the protection of artesian aquifers, and in the use of water to
minimise wastage. Logs compiled by the driller, describing strata encountered
in the drilling of the bore are submitted for each bore drilled, and this
information is of value in assessing prospects for future drilling in the
area.
Table 3.8 shows the areas irrigated from underground water in
Mareeba Shire for the years 1971-72 to 1976-77. This area is made up of
small individual undertakings irrigating small areas from stream alluvium
aquifers around Mareeba and basalt aquifers south of Mareeba.
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Table 3.4
Underground Water Resources - Mareeba Shire
Rook Type
Alluvium
Tertiary
Sediments
Mesozoic
Sediments
Basalt
Met amorphic
Rocks
Granite
Depth Range
(metres)
up to 5 0 m
up to 120 m
up to 200 m
- aquifers
can exist
down to
500 m
up to 80 m
up to 50 m
up to 25 m
Aquifer Type
Unconsolidated
sand and gravel
Sandstone and
conglomerate -
often only
partly consol-
idated
S andstone
Vesicular or
fractured
basalt
Fract ured
rocks
Weathered or
fractured
granite
Usual Yield
(litres per
second)
0.3 to 1.5
0.5 to 1.5
0.5 to 1.5
0.2 to 2
up to 1.5
1/s
Potential
Yield
(1/3)
possible
over 15
1/s in
areas
possibly
4-5 1/s
possibly
4.5 1/s
up to
5 1/s
Quality
Variable;
- usually
suitable
for both
irrigation
and stock
Usually
suitable
for mos t
purposes
Variable -
usually
suitable
for stock
Usually
suitable
for most
purposes
Variable -
suitable
for stock
and usually
for irriga
-tion of
most crops
Source: Irrigation and Water Supply Commission.
3.4 IRRIGATION
The huge run-off of the Mitchell River system has not as yet
been controlled for irrigation use. However, the flood waters of the upper
section of the Barron River are controlled by storage in the Tinaroo Falls
Dam. The water is used for irrigation purposes in the Mareeba-Dimbulah
tobacco growing areas as well as providing water for the hydro-electricity
plant in the Barron Gorge below Kuranda.
In the years before the construction of the Tinaroo Falls Dam,
the Irrigation and Water Supply Commission constructed eight small weirs in
the Mareeba-Dimbulah area. The weirs were built to provide irrigation
facilities for the limited number of tobacco growers at the time. These
weirs are now incorporated in the irrigation system from Tinaroo Falls Dam,
and are now used mainly as balancing storages. Table 3.5 lists water
storages in use for the Mareeba-Dimbulah Irrigation Scheme. A timber-crib
weir was constructed on Sandy Creek in 1943. This is now disused.
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Table 3.5
Water Storages
Mareeba-Dlmbulah IrrigationScheme
Stream
Emerald Ck
Granite Ck
Walsh R.
Tinaroo Ck
Eureka Ck
Walsh R.
Walsh R.
Barron R.
Name of
Storage
Emerald Weir
Granite Ck
Bruce Weir
Dulbil Weir
Solanum Weir
Leafgold Weir
Collins Weir
Tinaroo Falls
Dams
Nearest
Town
Mareeba
Mareeba
Dimbulah
Mareeba
Dimbulah
Dimbulah
Dimbulah
Atherton*
Type
Timber
Crib
Mass
Concrete
Mass
Concre te
Mass
Concrete
Mass
Concre te
Mass
Concrete
Mass
Concrete
Mass
Concrete
Height
(m)
4.3
6 . 7
6. 7
7.0
6. 1
4.9
9. 1
41.8
Capacity
(Ml)
5 4
244
975
271
345
395
987
407 000
Year
Completed
1947
1948
1949
1950
1951
1952
1953
1958
* Whilst this dam supplies nearly all the irrigation water for the Mareeba-
Dimbulah tobacco growing areas, it is situated in the Atherton Shire. A
small area in Atherton Shire is irrigated from Tinaroo Falls Dam.
Source: I.W.S.C. Annual Report 1976-77.
Construction on the Tinaroo Falls Dam was started in 1953 and
the first water from the dam was released in 1958. Water is carried from the
dam by a reticulation system which includes 350 km of earth and concrete chan-
nels and pipes and uses, where possible, natural water courses. This system
serves the needs of 520 farms, varying in size from 10 ha to 250 ha, covering
a gross area of 60 000 ha. It is anticipated that it will be possible to
eventually irrigate 14 000 ha annually, of which 4 000 ha will be tobacco.
Tinaroo Falls Dam was the first large dam to be built in Queens
-land for the storage of irrigation water. A valuable side-benefit of the
dam is in reducing the effects of flooding. This was demonstrated in March
1967 when 432 mm of rain fell in the Barron R. catchment on one day. The
dam held back 228 559 Ml of water, which is more than half its capacity,
before overflow.
A unique feature of the Mareeba-Dimbulah Irrigation Scheme is
that the Barron River waters which would naturally flow into the Pacific
Ocean, are diverted by gravity in open channels across the 'Great Dividing
Range1 to the Waish/Mitche11 River catchments which flow into the Gulf of
Carpentaria. This is possible because at Che point of crossing the level of
the Divide is 100 m below the dam outlets to the irrigation channel.
Table 3.6 shows water releases from Tinaroo Dam in the 10 years
to 1976-77 and Table 3.7 shows numbers of holdings utilising irrigation,
classified by type of industry and source of water.
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Table 3.8 shows areas of crop irrigated in Mareeba Shire for the
last 5 years by type of crop, source of water and method of application of
the water. The statistics show a small drop in the total area irrigated over
the five years due to the drop in the area of pasture irrigated as a result
of the beef slump since 1973. A dramatic increase in the area of other
cereals irrigated occurred in 1976-77 and this was entirely due to expansion
in the rice industry.
Table 3.8
Mareeba Shire - Irrigation Statistics
Particulars
Crop irrigated -
Rice
Other Cereals
Tobacco
Fruit
Vegetables
Other Crops
Lucerne
Other pasture
Total area irrigated
Source of water -
Channels, rivers, etc.
Farm Dams
Underground
Method of Application -
Sprays
Furrows & flooding
Multiple & other
Holdings using irrigation
1971-72
3
1
4
4
3
1
ha
43
43
196
38
9 0
32
4
360
763
644
114
5
455
286
21
No.
549
1972-73
3
1
5
4
3
1
ha
63
63
037
43
95
121
679
038
883
89
66
438
539
61
NO:
545
1973-74
3
1
5
4
3
1
ha
8
8
001
52
119
40
30
791
04 1
867
101
73
405
611
25
No.
543
2374-75
2
1
4
4
3
1
ha
31
31
997
51
105
120
17
596
917
647
193
77
357
507
53
No.
533
1975-76
3
1
4
4
3
1
ha
40
64
067
53
111
97
19
392
843
629
128
86
411
414
18
No.
540
1976-77
3
1
4
4
3
1
ha
217
083
49
131
46
28
250
804
552
213
39
288
418
98
No.
520
Source: Australian Bureau of Statistics.
3.5 FUTURE IRRIGATION DEVELOPMENT
The Mareeba-Dimbulah Irrigation Area has potential for expansion
of irrigated agriculture. In the 10 years to 1976-77 only about 40 per cent
of the water released from Tinaroo Falls Dam vas used for irrigation. In
addition, of the 14 000 ha of potential irrigated area per annum, only 5 000
ha is now irrigated annually.
The major difficulty precluding realisation of this potential is
lack of a crop which is suitable for this relatively remote tropical
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environment and which is readily marketed. Expansion of tobacco production
has been checked by the stabilised demand in Australia. Under the Tobacco
Industry Stabilisation Legislation, a minimum proportion of Australian leaf
to imported tobacco must be used by processors to qualify for certain tariff
concessions. The production of Australian leaf is regulated under the same
Act by a system in which each producer has a fixed annual leaf quota he can
marke t.
There is a limited scope for perishable products such as fruit
and vegetables due to the relatively small markets and lack of processing
plants in North Queensland. Also, some of the soils are not suited to other
crops which could have potential. Rice production has been established in
recent years to take advantage of an area of heavy clay soils at Arriga and
Parada but these soils are limited in extent. Most of the areas where
expansion of irrigation could take place have sandy soils on which sprinkler
irrigation is needed for efficient water use and hence a fairly high value
crop is required to justify irrigation. Crops being considered for future
development are soybeans, peanuts, grain sorghum, sunflower, cassava and
pasture seeds. A wide variety of horticultural crops could be successfully
produced if they had market outlets or processing plants for canning or
bottling to assist in marketing.
Source of Information
1. Australian Bureau of Statistics - Irrigation on Rural Holdings. Annual
Bulletin 1972-3 to 1976-7.
2. Galloway, R.W. (1970) 'Introduction and summary description of the
Mitchell-Normanby area (esp. Drainage - pp. 10, 11)' in Galloway, R.W.,
Gunn, R.A. and Story, R. Lands of the Mitchell-Normanby Area, Queensland.
Land Research Series No. 26. C.S.I.R.O., Australia.
3. Maunder, J.C.J. (1951) - Beef Cattle Production on some of the Gulf
Watersheds. Q.A.J. 161 72.
4. Queensland I.W.S.C. Annual Re-ports. 1967-68 to 1976-77. Government
Printer, Brisbane.
5. Queensland I.W.S.C. (1975) - Mareeba-Dimbulah Irrigation Project:
Tinaroo Falls Dam. Pamphlet with Map. Government Printer, Brisbane.
6. Queensland I.W.S.C. (1977) - Stream Gauging Stations. The Commission,
Brisbane.
7. Queensland I.W.S.C. - Unpublished stream recording data.
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4 . SOILS
4.1 INTRODUCTION
Detailed soil studies have been carried out on the soils of the Mareeba-Dimbulah
area in association with the development of intensive irrigated agriculture in this area.
Sketman and Allen (1952) conducted a detailed reconnaisance in September and October 1950 of
the areas in the Mareeba-Dimbulah district which might be serviced from dams and weirs
constructed or proposed at that date. A soil map at 1:126 720 was published from this
survey. Van Wijk (in press) has undertaken detailed soil surveys on the soils with irrigation
capability in the Mareeba-Dimbulah areas.
The rest of the Shire has been covered by generalised soil surveys either as
part of general C.S.I.R.O. Land Use Studies (Sleeman, 1964; and Gunn 1970)or as part of the
Atlas of Australian Soils (Isbell, 1968). Simonett (1957) made observations on some soils
(mainly grey, yellow and red earths) of the Shire during the course of a land use survey of
the lower Peninsula carried out in the dry seasons of 1949 and 1950.
In recent years several studies have been undertaken by officers of the C.S.I.R.O.,
based at Davies Laboratory, Townsville, into several of the major types of soils found in
North Queensland. Isbell and Smith (1976) have investigated properties of the red, yellow
and grey massive earths. These three soils together make up 40 per cent of the area of
Mareeba Shire. Isbell et. al. (1976) and Gillman (1976} reported on studies into the
euchrozems and krasnozems (red friable earths) which, while they occur only in small areas
in the east and south-east of the Shire, are good agricultural soils.
In Section 4.2, a brief description of the soils of the Shire other than the
Mareeba-Dimbulah area will be given, based on Isbell et.al. (1968) Atlas of Australian
Soils Sheet 7. The accompanying Shire soils map shows generalised soil groupings compiled
from this source. In Section 4.3 a detailed description of the soils of the Mareeba-Dimbulah
area will be given, based on van Wijk (in press). The accompanying coloured map sheets 1
and 2 show in detail the soils of the Mareeba-Dimbulah area and are based on the work of
van Wijk.
4.2 SOILS OF MAREEBA SHIRE
The soils of Maieeba Shire have a complex pattern of distribution. Within the
Shire, ninety Atlas of Australian Soils soil-landscape units have been identified, represent
-ing forty different groups of soil profiles. These profiles have been further grouped into
the fifteen major groups of soils shown on the accompanying black and white Shire soils map,
Map 3.
The main soils found in the Shire are:
Major Soil Group Area (ha) Percent of Shire (%)
Grey Earths 1 188 000 23
Loams 1 173 000 22
Sands 884 000 17
Yellow Earths 649 000 12
Red Earths 258 000 5
4 152 000 79
Massive Earths
The massive earths, the grey, yellow and red earths together cover about 2.3
million ha or nearly 44 per cent of the area of Mareeba Shire. The grey earths predominate
in the western section of the Shire. They are mostly loamy or sandy mottled bleached grey
earths on very extensive depositional plains formed by low-angle alluvial deposits which
extend to the Gulf of Carpentaria. The associated yellow earths in this area are sandy
yellow earths and are found mostly on slightly higher, better drained sites which often
constitute old stream levees or channel infills and on the more elevated, gently undulating,
shallowl'ydissected plains at the margins of the fluvial deposits.
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The red earths occur in three distinct areas of the Shire. In the western
section sandy or loamy red earths occur on levee deposits of the younger alluvial fan systems
of the Mitchell, Walsh and Lynd Rivers, and on an area just east of Blackdown Homestead
occur sandy red earths on undulating lands with occasional low sandstone mesas or high
ridges. In the eastern section of the Shire a small area of deep loamy neutral red earth
occurs near Dimbulah on undulating outwash slopes. A larger area of red earths is found on
undulating land in the south-east corner of the Shire.
Structured Earths
The red friable earths are found in the east and south-east corners of the
Shire. These soils are associated with the McBride Basalt Province which outcrops east of
Mt. Surprise, and in the east, the major area of red friable earths between Mareeba and
Walkamin is associated with the Atherton Basalt Province and is part of the large area of
fertile soils of the Atherton Tablelands.
Looms
The loams, which are predominantly shallow, gravelly, bleached loams (lithosols),
cover most of the north-eastern section of the Shire. They are found on land ranging from
low hilly to hilly ranges through high hilly to mountainous land with very steep slopes.
Sands
The sands occur in widely scattered parts of the Shire, but are dominant in
the central and south-eastern sections of the Shire. Large areas north and south of Torwood
Homestead comprise shallow and very gravelly sands (siliceous sands) on strongly undulating
or occasionally low hilly lands with much rock outcrop of sandstone and lateritized sand-
stone. Areas south-east and south-west of Almaden are mostly shallow to moderately deep
fine sands (siliceous sands and podzols) on undulating lands with some hilly areas. The
large area of sands occurring north and west of Lyndbrook is mainly shallow, gravelly sands
(lithosols) on undulating to hilly lands with some mountainous areas.
Duplex Soils
Soils with duplex (or texture contrast) profiles cover about 812 000 hectares
or just over 15 percent of the area of the Shire. They are found in four main areas.
North of Mount Mulgrave, around the Chillagoe-Bolwarra Homestead area, between Mareeba and
Julatten, and between Mareeba and Dimbulah.
The dominant soils north of Mount Mulgrave are shallow to moderately deep
loamy red duplex soils on moderately to strongly undulating lands with occasional low hilly
areas. These soils also occur east of Chillagoe on moderate to strongly undulating lands
and around Bolwarra Homestead on strongly undulating to low hilly lands with short slopes.
While those soils north of Mt. Mulgrave are acid and those around Chillagoe and Bolwarra
are neutral, neither has an A, horizon and both are considered to be non-calcic brown soils.
Two main areas of acid red duplex soils, with an unbleached A_ horizon, occur.
These soils are red podzolics. In an area north-west of Mt. Mulgrave they occur on gently
undulating to undulating lands while west of Chillagoe they occur on moderately to strongly
undulating lands. There are minor occurrences of these soils just south of Parada and
around Irvinebank.
The two large areas of acid and neutral mottled yellow bleached duplex soils
(yellow podzolics and soloths) north-east and south-west of Mareeba occur on land ranging
from alluvial plains along the Mareeba-Dimbulah Road through to undulating to hilly lands
throughout the rest of the area. North of Mareeba, along the upper floodplaln of the
Mitchell, and around Wrotham Park, in the lower floodplain of the Walsh the alkaline mottled
yellow belached duplex soils (solodized solonetz and solodics) occur on level alluvial plains
and gently undulating outwash slopes and plains.
Clays
These soils occur in one significant and several small areas in the cetitre of
the Shire around Wrothas Park. Between 1949 and 1954 the Queensland Department of ?ritaarj
Industries operated an experimental farm on 40 hectares of heavy grey clay soil or. gently
undulacing plain about 3 kilometres south of Krotham Park Homestead.
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In a report on this venture (Compton, 1967) the soils were described as grey
and grey-brown silty clays of cretaceous marine origin. It was found that: 'for agriculture
this soil requires very careful handling as the silt content of the clay causes it to set
very hard on drying following watering and the soil takes time to break down even under the
working implements. Hence there is very little time after each wet season in which satis-
factory soil working can take place'.
Table 4.1 sets out the principal profile forms, with their descriptions and
areas, which are found within each of the fifteen major groupings of Shire soils shown on
the accompanying soil map. The Handbook of Australian Soils Great Soil Group is also given
(in brackets) for each profile form. The areas of soils in this table were supplied by
John Harbison and Errol Weston, Queensland Department of Primary Industries, Toowoomba. The
system used to arrive at these figures provides measurements to an accuracy of 1 600 hectares.
Table 4.1
Soils of Mareeba Shire
Soil Group
(Map Unit)
Sands
(884 000 ha)
Loams
(1 173 000 ha)
Cracking Clays
(66 000 ha)
Red Earths
(258 000 ha)
Dominant
Principal
Profile Form
Uc 1.21
Uc 2.12
Uc 2.22
Uc 4.1
Uc 4.2
Uc 5.21
Um 2.12
Urn 4.1
Um 4.2
Um 4.4
Um 5.52
Ug 5.11
Ug 5.12,13
Ug 5.22
Gn 2.11
Gn 2.12
Gn 2.14
Gn 2.15
Description of Dominant Soil
Shallow, very gravelly sands, shallow loams &
earths (siliceous sands)
Very shallow gravelly bleached sands
(lithosols)
Shallow to moderately deep gritty bleached
sands (podzols)
Shallow, gravelly, coarse sands (lithosols)
Shallow to moderately deep, fine sands
(siliceous sands and podzols)
Deep red earthy sands (earthy sands)
Shallow, gravelly bleached loams (lithosols)
Shallow stony loams & bleached loams
(lithosols)
Shallow stony loams (lithosols)
Moderately deep to deep friable loams (no
suitable group)
Deep uniform loams (red earths)
Friable cracking clays (rendzinas)
Moderately deep dark self-mulching cracking
clays (black earths)
Moderately deep grey cracking clays (grey
clays)
Loamy or sandy red earths (red earths)
Loamy red earths (red earths)
Deep sandy or loamy red earths (red earths)
Moderately deep to deep loamy red earths
(red earths)
Area
('000 ha)
111
125
19
229
258
26
1 029
56
56
27
5
5
5
56
34
24
104
16
35
Soil Group
(Map Unit)
Yellow Earths
(649 000 ha)
Brown Earths
Mottled Yellow
Earths
(109 000 ha)
Grey Earths
(1 188 000 ha)
Red Friable
Earths
(61 000 ha)
Yellow Friable
Earths
Neutral Red
Duplex Soils
Acid Red
Duplex Soils
Alkaline Yellow
-Grey Bleached
Duplex Soils
Acid & Neutral
Mottled Yellow
Bleached
Duplex Soils
Alkaline
Mottled Yellow
Bleached
Duplex Soils
Dominant
Principal
Profile Form
Gn 2.21
Gn 2.22
Gn 2.24
Gn 2.45
Gn 2.61
Gn 2.74
Gn 2.84
Gn 2.91,94
Gn 2.95
Gn 3.11
Gn 3.12
Gn 3.14
Gn 3.74
Dr 2.11,12
Dr 2.21
Dy 2.33
Dy 3.41,
3.42,
3.22
Dy 3.43,
3.33
Description of Dominant Soil
Sandy yellow earths (yellow earths)
Nodular loamy yellow earths (yellow earths)
Sandy yellow earths (yellow earths)
Moderately deep loamy brown earths (no
suitable group)
Loamy or sandy mottled yellow earths (yellow
earths)
Sandy bleached mottled yellow earths (yellow
podzolic soils)
Shallow to moderately deep loamy or sandy
mottled grey earths (no suitable group)
Loamy or sandy mottled bleached grey earths
(no suitable group)
Sandy or loamy bleached grey earths (no
suitable group)
Moderately deep to deep red friable earths
(krasnozems)
Loamy friable red earths (euchrosiems)
Deep to moderately deep red friable earths
(red podzolic soils)
Moderately deep to deep loamy friable yellow
earths (xanthozems)
Shallow to moderately deep loamy red duplex
soils (neutral and acid with no A_ horizon)
(non-calcic brown soils)
Shallow to moderately deep loamy red duplex
soils (acid with A. horizon) (red podzolic
soils)
Silty or loamy - Surface grey-brown duplex
soils (solodized solonetz and solodics)
Deep loamy or silty mottled duplex soils
(soloths; yellow podzolics)
Loamy or occasionally sandy or silty mottled
duplex soils (solodized solonetz & solodics)
Area
('000 ha)
69
6
574
21
59
50
42
976
170
10
30
21
18
205
171
146
147
143
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4 . 3 SOILS OF THE MAREEBA-DIMBTILAH IRRIGATION AREA
4.3.1 Introduction
Detailed soil surveys were undertaken for the planning of the irrigation scheme.
Potentially irrigable land was mapped at a scale of 1:8 000 with soil type as the mapping
unit. Over one hundred soil types or phases were distinguished. In some cases soil types
were identified by a soil series and type name but in many cases soils were identified by
a number only. This detailed soils information and mapping was used in the design of the
irrigation area and is unpublished but copies of the maps are held by the Irrigation and
Water Supply Commission.
For publication of soils information, van Wijk (in press) has grouped soil types
on the basis of major morphological characterization into Great Soil Groups as shown in the
Soil Association maps at 1:50 000 accompanying this report. Soil association mapping units
are named for the dominant group present and small areas of other soils can be expected to
occur within mapping units.
The general morphological properties of the soil associations (Great Soil Groups)
are discussed in section 4.3.3 and details of the soil types comprising each group are
provided in Table 4.2. Land use information has been compiled by McDonald (1976) and the
land use classification for each soil type is also shown in Table 4.2.
4.3.2 Physiography and Parent Material
The area of detailed survey covers parts of the basins of the Barron, Walsh and
Mitchell rivers and their tributaries. The Dividing Range consisting of steep hills in the
south and barely discernable elsewhere crosses the area in a general N-NW direction. The
Barron river drains to the east and the Walsh and Mitchell rivers to the west.
Parent material has had an important influence on soil properties. Structured
clay soils developed on basalt occur in the area south and south east of Mareeba. Sandy
textures predominate in the soils developed from granite whose main occurrence is in the
Paddys Green area and to the west and south west of Mareeba and Dimbulah. Coarseness of
the sand fraction varies considerably as influenced by the mineralogy of the parent granite.
To the east of Mareeba soils developed from the Barron river metamorphics (schist) occur and
these soils have a higher proportion of fine sand and silt. Soils formed on the metamorphics
of the Hodgkinson series occur mainly to the north of Mareeba and on the right bank of the
Walsh river. In many areas soil properties are influenced by a mixture of parent materials.
The soils developed on alluvium are particularly variable due to the range of sediments
deposited.
4.3.3 Soil Associations
Recent Alluvia
Soils developed on recent alluvial deposits have been classed into two groups
distinguished by the amount of profile development that is evident.
The profile undifferentiated group are stratified deposits of sedimentary material
of various particle size deposited in narrow discontinuous fringes on the banks of major
streams and their tributaries and on flats regularly flooded. Most of these deposits have
a local character as a result of colluviation from adjacent country.
The profile differentiated group show some degree of profile differentiation
with profile form varying from gradational to weak texture contrast. They occur on levee
banks and terraces. Soils of the group show a wide range of particle size and distribution
as influenced by parent material, stream flow velocities, and sediment load. Surface texture
is commonly loamy sand, sandy loam or silt loam and subsoil texture ranges from sandy clay
loam to sandy clay. ..The highest fine sand and silt -content is in the alluvia derived from
metamorphic parent materials. Relict levees on the Walsh and Mitchell river flood plains
consist of more than 90% sand. More mature soils on higher terraces show highest clay
textures in the subsoil.
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The majority of the alluvia profiles are slightly acid in reaction and have low
organic matter content; chloride content is low. As would be expected from the range of
parent materials other properties show considerable variation. Available phosphorus and
potassium range from low to moderate.
The alluvials are well suited to tobacco and a range of irrigated crops.
Grey and Brown Clays
These soils of heavy texture occur on fine textured alluvia of the Arriga and
Upper Mitchell flats, which are exposed to intermittent inundation or water saturation.
Pronounced gilgai development is evident in most cases.
The soils are essentially weakly hydromorphic and occasionally weakly halomorphic.
The grey soils of heavy texture occur on the lower portions of the plains,
while the brown soils occupy the slightly better drained portions.
The A horizon is grey to grey brown in colour and consists of a coarsely
structured clay loam, silty clay or clay. Rusty mottling and the presence of nodular mater-
ial indicates a seasonal high fluctuating ground water table. The B horizon is a grey brown,
coarsely structured or massive fine sandy clay, silty clay, or clay grading into a B_ hori-
zon of much the same material, showing a distinct mottle. Some profiles contain small
amounts of calcium carbonate. During prolonged dry seasons the whole profile is traversed
by cracks.
A thin sandy or silty veneer may overlie the clay but this is often too thin to
constitute a well defined texture contrast profile. However in some areas the clays are
associated in a complex pattern with texture contrast solodic soils (e.g. Arriga complex).
Surface pH is slightly acid to neutral but subsoils become strongly alkaline
with magnesium and sodium the dominant cations. Available phosphorus levels are low.
Soil physical and chemical properties render the soils unsuitable for general
agricultural development. With levelling they should be suitable for rice and possibly for
improved pastures.
Wiesenboden
Minor areas of dark clays derived from basalt occur at the headwaters of
Maud Creek, Spring Creek and Atherton Creek and in low lying portions along Maud Creek,
Dinner Creek and Nardello's Lagoon in the Walkamin area. Separate areas are found in the
Emerald Creek basalt areas and on the basalt of Springmount Station.
All these areas are strongly affected by seepage from adjacent basaltic country.
The soils are strongly structured heavy clays with uniform texture profiles,
whiph exhibit swelling and shrinkage due to a high content of montmorillonite clay. Inter-
nal drainage and infiltration are very low.
The dark grey to dark brown surface soil is strongly granular and is cracking
and weakly self-mulching in the dry condition. The subsoil is a coarse blocky clay of
strongly coherent aggregates, usually weakly mottled as a result of high groundwater and
anaerobic conditions.
Lime is often present in the B horizon in the form of small pellets or nodules.
The soil reaction at the surface is near neutral but becomes moderately alkaline in the
subsoil. Exchangeable calcium and magnesium are co-dominant. Exchangeable sodium is low.
Salinity is low for the sites sampled. Exchangeable potassium in the surface layer is
satisfactory but decreases gradually with depth. Soil organic carbon and total nitrogen
are fair, but extractable phosphorus levels are generally low.
These clays have not been cultivated due to excessive wetness. With adequate
drainage they should be reasonably productive and would be suitable for pasture development
and rice.
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Soil, Association 
Recent Alluvia 
Continued 
Recent Alluvia 
(Some profile 
differentiation) 
Grey fs Brown Clays 
Wiesenbodens 
SoiZ Type 
79 
87 
130 
36 Price sandy loam 
43 Walsh sandy loam 
43y Diplock sandy loam 
43si Walsh silty loam 
92* Barron loamy sand 
92a 
143 
120 (gilgai) 
127 
Arriga Complex 
4 
5 
Maud medium clay 
Springmount clay 
Distinguishing Features 
Deep sand 
Shallow yellow-grey sand 
Deep grey sand 
Light brown fine sandy loam over clayey 
coarse sand 
Yellow-brown sandy loam grading into 
reddish yellow sandy clay loam 
Deep light yellowish brown fine sandy 
loam grading into pale yellow sandy clay 
loam 
Grey-yellow silty loam grading into 
reddish brown silty clay loam 
Deep, greyish brown loam sand grading 
into reddish brown coarse sandy clay 
Greyish brown coarse sand grading into 
red-brown gravelly clay 
Brown sandy loam grading to orange-red 
coarse sandy clay loam 
Grey to grey-brown clay over brown 
mottled heavy clay 
Shallow dark grey silty clay over 
mottled brown silty clay to clay 
Grey-brown silty clay over mottled 
olive-brown heavy clay (in complex 
pattern with solodic soils) 
Deep dark brown clay 
Deep dark yellow-brown clay 
Distribution 
Oakey Ck. fs Eureka Ck. 
Atherton Ck. 
Talus slopes, Wolfram Rd. 
Price Ck., Eureka Ck., 
Walsh R. below Mutchilba 
Levee bank of Walsh R. 
Left bank Walsh R. fs Eureka 
Ck. 
Right-bank Walsh R. and 
Leadingham Ck. 
Levee banks of Barron R. and 
Tinaroo Ck. 
Emerald Ck. 
Emerald Ck. 
Upper Mitchell flood plain 
north of Biboohra 
Goose Swamp 
Arriga 
Land Use 
Group 
1 
4 
3 
3 
3 
2 
2 
6 
6 
Walkamin, Emerald Ck. areas 
Left bank Oakey Ck. 
5 
5 
W 
\0 
Soi l. Assccnation Soil. Type 
Krasnozews 
I 
I
 
I
 
I 
Yellow-Grey & Grey 
Brown Latosols 
(including 
xanthozems) 
Red Earths, Red 
Podzolics 
9* Mapee clay loam 
~odular phase) 
9a Twiddler sandy clay 
loam 
10* Mapee clay loam 
12	 Granalt sandy clay 
loam 
80 Turkinje sandy clay 
loam 
1 
2*	 Walkamin clay loam 
..2a 
30 Basit~ sandy loam 
13* Morganbury loamy 
sand 
13gr* Morganbury loamy 
sand (gravelly phase) 
41* Dimbulah sandy loam 
33	 Fumar loamy sand 
Distinguishing Features 
Reddish brown clay loam grading into 
yellow-brown structured clay with 
ferromanganiferous nodules 
Brownish red clay loam (sandy) grading 
to red structured light clay 
Dark brown clay loam grading to reddish 
brown to red structured light clay 
Grey-brown sandy clay loam grading to 
red-brown structured clay loam (quartz 
grains throughout profile) 
Dark brown clay loam (sandy) grading 
into red structured clay loam 
Shallow grey-brown loam over yellowish 
brown mottled clay : nodular throughout 
Grey-brown clay loam grading into yellow 
clay : some concretions 
Grey-brown clay loam grading into yellow 
-brown mottled clay 
Shallow grey-brown sandy loam over 
mottled yellowish brown sandy clay 
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Krasnosems
These are strongly structured red clay loams and clays formed on basalt.
The reddish brown A horizon of friable clay loam with strong crumb structure
and moderate organic matter content grades through red light clay to a red friable medium
clay B horizon.
Structure is coarse prismatic to medium blocky. An important property is the
high infiltration rate of the surface and high percolation rate of water within the soil.
Large amounts of basalt rock occur in some areas. The group as mapped includes
the typical acid krasnozem and also morphologically similar soils with slightly acid or
neutral pH trend. A transitional type to the yellow brown latosols has similar profile
characteristics, but with ferromanganiferous nodules present. Other transitional soil types,
near the edge of the basalt flow have sandier profiles associated with adjacent granitic
parent material.
Organic matter content is higher than in most other soils of the area. Acid
extractable phosphorus content of surface horizons is moderate to high but these soils are
known to have high phosphorus fixing capacity and subsoil extractable phosphorus is low.
Exchangeable potassium is adequate. Magnesium is often the dominant cation in the subsoil.
Because of their favourable physical characteristics and initial high fertility,
ferasnozems have been favoured for various agricultural and horticultural crops including
maize and peanuts.
Yellow Grey and Grey Brown Latosols
These soils formed on basalt are to some extent the yellow equivalent to the
krasnozems. However some soil types in this group show evidence of restricted drainage.
The surface soils of the yellow brown latosols consist of dark grey brown fri-
able clay loam of strong crumb, or fine polyhedral structure, grading through a yellowish
grey brown, more clayey A- horizon into a predominantly yellow brown medium clay B horizon
of coarse blocky structure. Frequently clayskins are present on the separate aggregates.
The clay is permeable and friable when moist; very sticky and moderately plastic
when wet.
Ferromanganiferous nodules occur scattered through the soil or in a distinct
layer. In the grey brown latosols nodules occur often cemented into a pisolitic mass (iron-
stone) .
The presence of dense nodules and distinct mottling in the B horizon point to
poor internal drainage in the subsoil.
Associated with the yellow brown and grey brown latosols are soils which show
tunneling effect and development of sinkholes. These soils have a rather high content of
magnesium and sodium in the clay. Under wet conditions the sodium clay disperses and is
removed, thus causing funneling and caving in. In soils where sinkhole development is
evident, the subsoil has a mildly alkaline reaction.
t
Most soils of the group have relatively low chemical fertility. Acid extract-
able phosphorus and exchangeable potassium are low. Magnesium is frequently the dominant
cation in subsoils.
The better drained soils of the group are suitable for a range of agricultural
and horticultural crops including tobacco. Extensive areas have been cleared for improved
pastures.
Red Earths dnd Bed Podzolias
This group comprises a variety of red soils of granitic and metamcrphic origin.
Their distinguishing characteristics are massive, predominantly sandy textured porous and
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earthy soil materials, red brown, red and orange red in colour, showing weak profile differ-
entiation and gradational (Gn 2.12 Red Earth) to weak texture contrast (Dr 2.15, Dn 2.21,
Dr 2.22 Red Podzolic) profile forms. The textural range within the profile varies from
loamy sand to sandy clay loam or sandy clay. The typical earthy fabric of these soils is
evident as a dull or dusty appearance on the face of freshly broken aggregates in contrast
to the shiny appearance, common on the face of clayey aggregates of the Vrasnozem group.
Normal fed earths have a clear or gradual boundary from the yellowish brown or
reddish brown A horizon to the underlying B horizon Gf red massive earthy material, which
is porous hard when dry and friable when moist. A few manganiferous or ferruginous nodules
are usually present and bluish spotting on aggregate surfaces is often noticeable. Some
red earths demonstrate a certain purple red mottling, caused by soft earthy nodules of a
silty nature.
Soils with a yellow brown A horizon, orange red B^ horizon and a bright red B_
horizon, which have their main distribution below the escarpment represent intergrades
between red earths and ued podzolics. Profiles with reasonably well defined weak blocky
structure in the subsoil are classed as red podzolic.
The majority of red earths and red podzolics are slightly acid to neutral in
reaction, and chloride content is low. Organic matter content is low. Extractable phosphorus
and replaceable potassium levels are low to fair.
Because of their favourable physical properties these soils are well suited to
a range of irrigated crops including tobacco.
Non Calcic Brown Soils
These soils are developed on coarse grained micaceous granite and are of limited
occurrence. They are similar to the fed podzolics but are predominantly brown in colour.
The surface horizon is yellowish brown loamy sand with clear change to B horizon of sandy
clay, having weak blocky structure. A considerable amount of gravel may occur in the sub-
soil.
Chemical properties are similar to those of the red podzolic group. Internal
drainage is rapid. The soils are well suited to tobacco.
Lateritic Bed Earths
Lateritic red earths are similar to the red earths and have in addition to the.
gradatioaal profile features described for the red earths a horizon of ironstone nodules.
The C horizon shows evidence of lateritization. Mottled and pallid horizons in these soils
are variable in depth or pay be missing and frequently a siliceous horizon is present.
Aa important occurrence of lateritic red earths in the Mareeba-Diasbulah area is
the Paddy's Green area above the escarpment.
These soils have low chemical fertility but are well drained and cr«p suitability
is similar to that of the red earths.
Yellow Podaoliee and Yellow Earths
Yellow earths are similar to red earths, but are predominantly yellow ia colour.
They are essentially massive, porous earthy soils of gradational profile fora (Gn 2,11), or
showing a weak texture contrast (Dy 5.22). The A horizon is usually grey brown in colour
with texture of loamy sand to sandy loam. The soil material is 5se?d when dry bat reasonably
friable when moist, The B horizon ranges from sandy clay loaia to sandy ciey sad is massive
and earthy in appearance. In finer textured soils the B hori.goa may have a msk So moderate
blocky structure. The majority of profiles contain gravel la wtl&lK aiwraiis Iv, the B
horizoa.
Yellow earths occur usually on the mid slope ia a topoaequsnce going froa red
earth oa the crest and upper slope of ridges through yellov .earths to greusd water and gleyed
podzolics. Internal drainage is reasonably good, but there is stToisj «viden?e of a nore
roots; sell environment in these soils, compared with th* ?«d eatitw, fh.ia higher soil
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moisture environment is caused by lateral water movement through the soil profile during the
wet season. In most profiles there are red mottles and a strongly red and yellow mottled
clay in the sub-soil.
Intergrades to yellow podzolics are very common. They show weak texture contrast
in the profile. The A horizons of these intergrades are light to medium textured, and have
a pale A. horizon. The B horizons consist predominantly of yellow friable clay, often
showing red mottling and containing various amounts of ferruginous or manganiferous nodules.
Soils are slightly acid and non saline. Chemical fertility is low. Exchange-
able magnesium is the dominant cation in subsoils. The soils of this group are suited to
a range of horticultural and agricultural crops including tobacco.
Ground Water Podzols
These soils occur on silica sands in areas strongly influenced by ground water,
mainly on low lying plains, but occasionally on sloping sites continuously affected by sub-
soil seepage.
The essential features are a dark grey A. horizon of organic matter accumulation,
a light grey or whitish A, horizon and a dark grey B, horizon, showing iron-humus staining,
overlying a seasonal water saturated and weakly mottled mineral soil. Impervious layers
of grey nodular clay or indurated mottled sand are often present.
Deep ground water podzols with free internal drainage to at least 75 cm are
important tobacco soils in the area.
Shallow ground water podzols with impeded drainage within 60 cm of the surface
are prone to water logging during heavy early summer storms occasionally occurring just
after irrigation.
The ground water podzols are medium to slightly acid throughout the profile.
Chemical fertility is very low.
Nodular Yellow Podzolics
Increased humid soil conditions on lower slopes or in relative low positions
result in the formation of leached texture contrast profiles with a dull yellowish grey,
light textured A horizon abruptly grading into a B horizon of massive grey yellow clay loam
or clay.
Various amounts of hard brown ferromanganiferous nodules are present and layers
of cemented iron nodules occur. A zone of mottled light grey, yellow brown and red clay
frequently occurs beneath the nodular horizon.
Most of the nodular yellow podzolics are weakly solodized, with blocky structure
in the B horizon. They are widespread in the irrigation area and occur often in association
with solodics on alluvial deposits in the upper Mitchell basin and in the Cattle Creek area.
Appreciable areas of these soils occur also on Leadingham Creek and along the Walsh River.
Soils are medium to slightly acid and have low chemical fertility. Magnesium
is the dominant exchangeable cation in deeper subsoils and exchangeable sodium is also
appreciable.
Imperfect internal drainage provides a limitation to the suitability of these
soils for tobacco and other irrigated crops. However with adequate drainage they are
suitable for these crops.
Gleyed Podzolics
Gleyed podzolics have wide distribution on sandy country of flat relief along
major streams and creeks and are an important component of the complex flood plain soils
of the upper Mitchell. They are poorly drained acid soils, which occur on low sites sub-
ject to intermittent water logging in zones of seepage and in broad depressions.
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The soils show a strong texture contrast as a result of clay eluviation from
the A to the B horizon. The A horizon consists of grey sand or loamy sand with a light
grey bleached A 2 horizon overlying a grey and yellow grey clayey B horizon with yellow and
red mottles.
Various gley features occur in any part of the profile but rusty and yellow
brown root tracings and spotting occur usually in the zone of the fluctuating ground water
table, where periods of oxidation alternate with periods of reduction. Reddish to yellow
brown ferruginous' and black manganiferous nodules are often present in the lower A and the
B horizon. The A horizon is structureless or has a weak crumb structure. In the B horizon
the structure varies from massive to angular blocky or polyhedral. The consistence is
plastic to sticky when wet, hard when dry.
The soils have low chemical fertility. Magnesium is the dominant exhangeable
cation in deeper subsoils. Chloride content of surface horizons is low but may exceed 200
ppm in subsoils.
Tobacco may be grown on these soils but careful management with attention to
drainage is required.
Solodized Solonetz and Solodic Soils
Both groups are texture contrast soils with coarse structured alkaline clay
subsoils. Soloths which have similar morphology to the solodics but are acid throughout
the solum have also been included in these groups.
The solodized solonetz and solodic soils differ mainly in the structure of, their
B horizons, the former being coarse columnar with clearly defined domes on top of the
column, the latter of medium to coarse blocky structure.
Representatives of both groups occur inter-mixed on the flood plains of the
Walsh River, upper Mitchell River and on the alluvials of the Arriga-Cattle Creek area.
The A horizons which are frequently haTd setting show a wide texture range from loamy sand
to sandy and silty clay.
The Aj horizon is grey to grey brown in colour and a conspicuous bleach in the
A_ horizon is often apparent. The B horizon is most commonly mottled yellow brown to olive
brown silty clay. Lime nodules may be present in subsoils. Subsoil drainage is impeded.
The total area of these associations is large. They occupy poorly drained
broad flood plains and basins and weakly defined drainage lines.
The soils have low chemical fertility. Exchangeable sodium is high in subsoils
and is associated with high magnesium. Salinity is high in some subsoils.
Surface crusting and high bulk densities, low pore volume, low infiltration and
impermeable subsoils are characteristics of these soils.
The poor physical conditions together with flood hazard make these soils
unattractive for general irrigation agriculture. They are suitable for rice and pastures.
4.3.A. Soil Chemical Properties
The chemical fertility of most soil groups in the virgin state is low. The
main exception is the krasnozem group which has moderate fertility. Some of the soils on
recent alluvia also have a fair level of fertility.
Table 4.3 gives mean values of a number of properties for surface horizons of
soil groups. However all groups show a considerable range of values and the mean data
provide only a general indication of fertility status.
Extractable phosphorus is low for most groups. For the krasnozems phosphorus
content is usually satisfactory in the surface horizon of virgin sites but subsoil values
are lower. Following clearing and cultivation phosphorus levels decline and the phosphorus
fixing character of the krasnozems means that relatively large quantities of phosphate
fertilizer may be required for this soil group. Most of the areas that have been cropped
and fertilized for some time now show a considerable build up in extractable phosphorus.
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Exchangeable potassium content is satisfactory for the krasnozem group but low
to fair for most other groups. Nitrogen and organic natter content is low for all groups.
Salinity is low throughout the profile for most groups except for-the solodized solonetz,
solodic, and grey clay groups. Table 4.3 illustrates the low clay content of surface soils
for most groups.
Table 4.3
Chemical Properties of Surface Horizons* For Major Soil Groups
of the Mareeba-Dimbulah Irrigation Area
Soils Association
Recent Alluvia
Grey & Brown Clays
Krasnozems
Yellow Grey & Grey
Brown Latosols
Red Earths & Lateritic
Red Earths
Non-Calcic Brown Soils
Yellow Earths and
Yellow Podzolics
Ground Water Podzols
Gleyed Podzolics
Solodics
pfl
6.6
6.2
6.5
6.1
6.4
6.7
6.2
6.1
6.3
6.0
Cl
VP™
12
10
7
7
17
15
15
20
15
20
Avail.
P
ppm
27
3
80
13
7
25
6
4
5
7
% N
.04
-
.04
.03
.04
.04
.03
.03
.03
.04
%
Org.
C
0.33
-
0.90
0.68
0.32
0.31
0.29
0.18
0.18
0.37
Exchangeable Cations
m. equiv. per 100 g
Co.
3.3
2.8
6.0
3.8
2.0
3.4
1.4
1.1
1.1
2.2
Mg
1.1
3.8
2.9
2.3
0.8
1.5
1.1
1.1
0.9
2.3
Ha
.10
1.5
.09
.24
.08
.12
.07
.06
.14
.38
K
.40
.37
.76
.19
.18
.23
.14
.12
.11
.21
%
Clay
7
24
35
28
5
7
4
2
3
14
No. of
sites
15
6
8
9
24
8
14
6
9
20
* sample depth varies. Median depth 0 - 15 cm
4.3.5 Soil-Land Use Groups
McDonald (1976) has grouped soils into land use suitability groups, with
particular regard to tobacco production. The suitability class for each soil type is given
in Table 4.2. The land capability groups are described as follows:-
Group 1
Sand to sandy loam over sandy clay loam, red to brown in colour, with a gradual
increase down the profile of fine material - silt and clay. These soils are mainly granitic
in origin and the amount of coarse material in them reflects the type of rock from which
they are formed. They have free internal drainage, but are capable of some water retention
in the permeable clay of the lower profile. The physical properties of these soils do not
present any difficulties in the growing of tobacco or other crops.
Group 2
Sand to sandy loam over sandy clay loam, brown to grey brown in the colour of
the surface soil. Where they form a narrow transition on mid to lower slopes, they have
yellow and red mottling in the sub-soil. Other soils in this group have narrow bands of
clay alternating with coarse sand down the profile. They were formed by transported material
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in old depression lines. Both of these types are granitic in origin. Most granitic
alluvial are also in this group. In some locations of these alluvials there has been some
local metamorphic influence and they often contain scattered depressions which have been
levelled out during cultivation. However, the effect of their presence can still be seen
after heavy rain when they become temporarily waterlogged. An early "wet" season can cause
some problems to tobacco on all soils in this group but, generally, other crops can be
grown satisfactorily.
Group 3
Fine grained soils of basaltic or metamorphic origin. The former are red and
the latter are red to yellow in colour. They are deep soils with good internal drainage.
Their similarity in texture arises from the fact that they contain very little coarse sand,
which is a feature of granitic soils. In other respects they differ considerably. The
basalts contain more very fine material, namely silt and clay, while the metamorphics
contain a high percentage of fine sand.
These soils tend to produce high yields of tobacco, but the tobacco has some
unfavourable physical and chemical characteristics. The leaf tends to have a less open
grain and it tends to be higher in chloride content which prevents good burning. These
factors detract from leaf quality. The soils present no difficulties for other crops.
Group 4
Shallow soils of granitic, basaltic or metamorphic origin, mostly yellow to
grey in colour. Granitic and metamorphic soils in this group are usually sand to sandy
loam over a tight clay or rock. They are subject to waterlogging after heavy rain or an
early "wet" season because of their impeded drainage at 30 to 60 centimetres from the surface.
The basaltic soils are yellow clay with small ironstone concretions throughout the profile
and are also poorly drained. Group 4 soils are useful for all forms of cropping in the dry
season.
Group 5
Very shallow soils mainly of basaltic or metamorphic origin, pale yellow to
grey in colour. Many of these soils occur.in only small areas and are usually in depressions
or natural drainage lines. The two main areas occur on the Arriga Flats and the headwaters
of the Mitchell River near Biboohra. They are non tobacco soils but are useful for irrigated
pasture and for rice on the heavier clays. Improvement of the drainage in some of the
Group 5 soils could be worthwhile.
Group 6
These soils are either extremely shallow, are skeletal, have large quantities
of rock at the surface which would need to be cleared before the soils become cultivable, or
they are deep sands overlying an impermeable concretionary layer. They are regarded as non
-irrigable soils.
4.4 SOIL CONSERVATION
Soil conservation in the Mareeba Shire has largely been confined to the Mareeba
/Dimbulah tobacco growing areas. To date, little has been done regarding conservation on
the grazing lands of the Shire because of the high priority of the tobacco area work.
The principal factors affecting erosion in the Mareeba/Dimbulah areas are
topography, soil types, climate and cropping practices.
More than half the soils suitable for tobacco growing are located on land with
slopes in excess of 2 per cent. This is an area of approximately 7 300 ha. On the sloping
lands susceptible to erosion most of the soils are medium to coarse grained sands to sandy
loams of granitic origin. Some fine grained sandy soils in exposed areas are subject to
some degree of wind erosion.
Thunderstorms during the early part of the wet season are generally of high
intensity. Raindrops are large and have a high velocity. Preceding the storm period, hot
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and windy conditions add to the breakdown of soil aggregates leaving the soil more suscept-
ible to wind and water erosion.
Tobacco production requires a large number of cultural operations which direct
-ly affect the soil structure. Intense tractor work results in soil compaction and subsequ-
ent reduction in infiltration rates of the soil.
Irrigation is universal in the tobacco growing area. Until quite recently all
irrigation equipment in use on tobacco farms incorporated large nozzles and high volume
output. This equipment tended to produce a high density pattern of large drops commonly
resulting in rill and sheet erosion between banks prior to hilling up, and scouring after
hilling. During the last few years on estimated 70 per cent of growers have purchased
solid set irrigation systems and it is considered that this system will be universal in a
few years. A solid set system with small nozzles and a low volume output does not have the
erosive effects of the older systems.
Many farms in this area were early to recognize the benefit of soil conservation
on their properties. At the present time nearly 80 per cent of tobacco growers on the
sloping soils actively co-operate with Departmental Soil Conservation Officers.
The principal method used in this area is a system of narrow based, parallel
contour banks discharging into constructed sub-surface waterways. Farmers have been slow
to adopt crop rotation, other than the common practice here of leaving tobacco lands
fallow to revert to native grasses and weeds for varying periods, depending on farm size.
Some growers crop for two years and fallow for four. Others crop and fallow alternate
years.
Sheet, hill and gully erosion all occur, particularly in unprotected paddocks
after destruction of crop residues or in late planted unprotected paddocks after destruction
of crop residues or in late planted crops. Of the 7 300 ha which are vulnerable, 45 per
cent has been protected by soil conservation practices to date. Included in that figure are
75 farms involving some 1 600 ha which are now totally protected.
A land capability classification has been drawn up for land in Queensland.
There are 8 classes as shown in Table 4.4.
Most of the soils which require protection in the Mareeba/Dimbulah area, are
in classes III and IV.
Table 4.4
A Land Capability Classification For Queensland
Land Capability Division
A. Suitable for cultivation
J
i B. Not suitable for cultivation
but suitable for pastoral
purposes
C. Not suitable for rural
production
Land Capability Classes
I Without special practices
II With special but simple practices
III With complex or intensive practice
IV Occasionally or limited
V Not susceptible to erosion
VI Moderately susceptible to deterioration
therefore requiring some restriction in use
VII Highly susceptible to deterioration and there
-fore requiring severe restrictions
VIII Suitable only for wild life reserves and
watershed protection
Source: Rosser et.al. (1974)
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4.5 AREAS AVAILABLE FOR AGRICULTURAL AND PASTORAL DEVELOPMENT
There are some areas of very suitable tobacco soils near Mareeba and Dimbulah
which have not yet been developed. These are at Paddy's Green and on the right bank of the
Walsh River towards Wolfram. Irrigation water has been or could easily be supplied to
areas at Paddy's Green, but the development of the Wolfram area would require water to be
pumped from the Leafgold Weir on the Walsh River and reticulated through a channel system.
The production of tobacco is limited by the stabilization scheme and the North Queensland
quota can be more than adequately filled by farms already in production. Therefore, there
is no pressing need to open these areas at present.
In the.Biboohra and Arriga areas, land is available for development for
irrigated pastures. About 500 hectares have been developed for rice production on the
heavy clays at Arriga. Other areas of good agricultural soils could be developed with
various crops if a ready market were found. Isolation from the major population centres
and the cost of transport limit the development of these areas.
Over the remainder of the Mareeba Shire in the extensive grazing areas some
improvement has been made to pastures by the introduction of Townsville stylo and it is
expected that the recent release of Verano stylo will further stimulate this improvement.
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5. VEGETATION
5.1 COMMUNITIES
Two major vegetation communities occur in the Shire. Vine forests grow on the
wet eastern coastal mountains; the rest of the Shire is under eucalypt and paperbark
woodland. Within the woodland type seven major vegetation groups have been recognized. A
brief description.of the vine forests and the woodland groups follows.
5.1.1 Vine Forest
This closed forest occurs on the eastern mountains which receive rainfall in
excess of 1500 mm. It belongs to the tropical rain element and major common genera present
are Terminal-La, Owenia, Brachychiton, Parinari, Canarium, Albizia, Adenanthera, Syzygium
and Voutevia. Several thousand acres of this community have been cleared in the Julatten
and Kuranda districts and sown with such improved pastures as Panioum maximum (guinea
grasses), Stylosanthes spp. (stylos) and Macroptilium atvopurpuveum cv. Slratro.
5.1.2 Woodland
(i) Ironbark Woodland
This covers most of the rugged country in the north-eastern section of the Shire.
It is rather open vegetation type and the commonest ironbark is Cullen's ironbark
(Eucalyptus cullenii). Less commonly found are the silverleaved ironbarks (E. shirleyi and
E. melanophloia) . Bloodwoods are scattered throughout with the red-barked bloodwood (E.
dichromophlia) being the most common. Other minor species found are broadleaved paperbark
tea-tree (Melaleuca vividiflova), Cooktown ironwood (Erythrophleum chlovostachys) and Hakea
spp. with some poplar gum (E. alba) towards the east coast.
Kangaroo grass (Themeda australis") is the dominant species, next in order being
giant spear grass (Heteropogon tviticeus) black spear grass (S. contortus), wire grass
(Aristida caput-medusae), reed grass (Avundinella setosa), blue leaf grass (Chvysopogon
fallax), cockatoo grass (Allot&ropsis semialata), sorghum grasses (Sorghum spp.) and
Schizachyvium spp. Ironbark woodland country is used for extensive beef cattle raising.
(ii) Mixed Eucalypt Woodland
This is a major group in the south-eastern section of the Shire and includes
communities which are too small to be considered in their own right. The only common
character is the dominance of the eucalyptus in the vegetation. Communities present are
the bloodwood-stringybark-melaleuca-gum community in which Darwin stringybark (Eucalyptus
tetrodonta) is dominant with red-barked bloodwood and melaleuca gum (Eucalyptus miniata)
sub-dominant; the eucalyptus-with-shrubs community is a mixture with little consistency
and no specific dominance among the eucaylpts and includes Darwin stringybark, bloodwoods,
ironbarks and boxes (Tvistania spp.). The commonest subordinate species are - scrub
turpentine (Canaviu spp.), lilly pilly (Syzygium spp.)^ fig (Ficus spp.), Pandanus, Hakea,
Acacia and Melaleuca spp., she-oak (Casuarina spp.) red ash (Atphitonia excelsa), grevillea
and pocKlospevrmATn spp. Grass cover is usually sparse and consists of Wanderrie grass
(Eriachne spp.), cockatoo grass and blue leaf grass. These communities are used for
extensive beef cattle raising.
(iii) Bloodwood-Stringybark Woodland
This is a woodland of tall trees with a rather dense canopy over scattered smaller
trees and shrubs and sparse grass. It occurs over the western section of the Shire with
Darwin stringybark as the dominant species, and an unnamed bloodwood similar to small
flowered bloodwood (Eucalyptus polycavpa) also present. Red-barked bloodwood is also
common with Cooktown ironwood a minor species. The ground cover is mainly of short and mid-
height grasses with the following being the major species present: Schizachyvium spp.,
blue leaf grass, kangaroo grass, black spear grass, panics (Panicum spp.), Setavia spp. and
love grass (Eragrostis spp.). This group is used for beef cattle raising but surface water
supply is a problem during the seasonally dry months.
(iv) Box Woodland
This community is situated north of Wrotham Park Station. The species represented
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are bastard gum-leaved box (Eucalyptus leptophleba), Georgetown box (E. microneura),
coolibah (E. micpotheca), Nonnanton box (E. normantenensis), and*western box (E. argilisaoea).
They form an open woodland on alluvial flats, gentle slopes and low lying country with
scattered bloodwoods and occasionally with broad-leaved paperbark tea-tree or elements of
deciduous scrub. The ground cover is relatively dense and consists of Wanderrie grass,
kangaroo grass, black spear grass, wire grass, giant spear grass, blue leaf grass, sedges
(Cyperacea spp.), sorghum grasses and Schi.zadhyin.wn spp. Land with this vegetation is
regarded as very good beef cattle breeding and fattening country.
(v) Paperbark Woodland
This is situated on the western edge of the Shire. The density of this
community varies from very open woodland to scrub. The most common melaleuca present is
the broadleaved paperbark tea-tree, with other melaleuca also present. A scattering of
eucalypts, bloodwood and box are also commonly present. Usually the ground cover is sparse
and stalky, Schizachyrium spp. being the most common. Also present are sorghum grasses,
sedges, blue leaf grass, Wanderrie grass, wire grass, sundew (Drosera spp.), giant spear
grass, kangaroo grass, cockatoo grass and Thaumastochtoa spp. This vegetation community is
regarded as poor cattle country.
(vi) Lancewood (Acacia shirleyi) Scrub
This species is situated in the south-western section of the Shire. It is dense,
has a deep canopy, with very few shrubs or other trees and only occasional wiry grasses
such as wire grass, citronella grass (Cymbopogon bombycinus), love grass, Schizachyrium
spp. and Thaumastoahloa spp. This area has no value for cat^e raising in its native state.
(vii) Grassland and Savannah Woodland
This community covers a small but important area and is situated in the frontage
country of the Walsh, Tate and Mitchell rivers. The plant communities present on these
alluvial plains are complex and the following species are present in varying quantities:
wire grass, pitted blue grass (Bothrioohloa decipiens), sedges, black spear grass, Flinders
grass, blue leaf grass, panics, native couch (Brachyachne convergens), sorghum grasses,
Wanderrie grass, Vetiveria spp. and Schizachyrium spp.
Much of this frontage country has been overgrazed and erosion is taking place
because cattle grazing density can be excessive when water supplies in alternate areas dry
up and cattle migrate to the frontage country.
5.2 POISONOUS PLANTS
Although a wide variety of plants with toxic properties exists in the Shire,
generally speaking they do not play a significant role in stock losses.
Locally bred stock rarely eat toxic material in quantities sufficient to cause
harm, thus losses caused by poisonous plants are unusual amongst such stock.
Heavy mortalities do occur where introduced stock come in contact with certain
poisonous plants to which they are totally unaccustomed. Such losses may be particularly
severe where introduced stock are in poor condition or hungry after a protracted journey.
As a result of the wide variety of geographical conditions which occur in the -
Mareeba Shire a large variety of poisonous plants flourish in the Shire. However, only a
few are of real significance and worthy of mention. These are discussed below.
Crotalaria avidicola contains an alkaloid which erodes the oesophagus and stomach
of the horse and brings about an inability to swallow. The condition is commonly known as
Chillagoe horse disease.
Crototaria retusa (wedge-leaved rattlepod) contains mondcrotaline and causes a
type of Kimberley horse disease commonly known as 'Walkabout1 disease.
Horse mortalities occur annually from eating these plants and in areas of heavy
infestation it is not possible to keep horses. Fortunately these two Crotolaria spp. are
confined to the Chillagoe area and to country south and west of that town.
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Another two plants occurring in the drier western areas of the Shire, which cause
trouble are Cooktown ironwood (Erythrophleum chtovostachys) which occurs as a minor species
in the bloodwood-stringybark woodland and heartleaf (Gastrolobiim gvandiftowm). The
leaves, twigs and pods of the Cooktown ironwood contain erythrophleine which is extremely
toxic to all livestock, bringing about death very rapidly. Heartleaf plants contain
monofluoracetate which affects lungs, liver and kidneys, bringing about sudden death.
In the eastern section of the Shire where the wet tropical rainforest predominates
the troublesome plants are poison peach (Uremia aspera) and the Lantana oamara. . Both of
these plants are responsible for considerable mortality among introduced stock. Poison
peach causes distress symptoms, coma and death in a few days. Lantana causes acute gastro-
enteritis and frequently death in cattle.
Uacrozamia spp. occur widely in the Mareeba Shire and are responsible for a
chronic rickety (staggers) condition and occasionally death in cattle.
Sources of Information.
1. Story, R. (1970) - 'Vegetation of the Mitchell-Normanby Area' in Lands of the Mitchell-
Normanby Area. C.S.I.R.O. Land Research Series No. 26
2. Everist, S.L. (1974) - Poisonous plants of Australia. Angus and Robertson. Halstead
Press.
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6. FARMING SYSTEMS AND PRACTICES
6 .1 LAND TENURE
Approximately 95 percent of Mareeba Shire is allocated to large cattle grazing
stations; something under one percent is cultivated land, mainly under tobacco while
unoccupied Crown land, reserves and town areas make up the remainder.
The land tenure of the grazing stations is approximately 64 percent pastoral
holding, 21 percent occupation licence, and nine percent pastoral development lease. Small
cattle properties on the eastern fringe of the Shire are mainly freehold, perpetual lease,
and occupation licence.
Pastoral Lease
Pastoral lease is the oldest form of leasehold tenure for the State's grazing
lands. This tenure is now used in the more remote parts of the State, where because of
distance from transport and high cost of development, it is necessary in terms of making
such holdings viable enterprises that areas in excess of the State maximum of 18 200 ha be
made available. This lease runs for periods of up to 30 years with 10 year rental periods.
The terms of the lease may or may not require that improvements be made.
Pastoral Holding
Pastoral holding is a class of pastoral lease in which land is made available
under certain conditions. Broadly these are that the land in question shall be enclosed
within a specified time with a fence which will be constructed and maintained to
specifications laid down, that all improvements or developments shall be done within a
specified time, and that any conditions in respect of noxious plant destruction shall be
carried out as specified. The Crown has a statutory resumption right which the Minister at
his discretion may or may not implement.
Pastoral Development Holding
Pastoral development holding is another class of pastoral lease in which land is
made available under the same conditions applying to pastoral holding tenure, but with the
additional requirement by law of further improvement and development conditions involving
high expenditure. Because of the high development costs, the lease here may be for a term
greater than 30 years but less than 50 years.
Occupation Licence
Occupation licence as the name implies is merely a licence to occupy Crown land
and the licence is reviewed annually. Rent is fixed annually by the Minister, who may
terminate the licence on three months' notice and who may impose such conditions as he sees
fit (e.g. the licencee may be directed to reduce the stocking rate to ensure that land is
not 'flogged') and improvements may not be carried out without Ministerial approval.
Failure to comply with a direction may result in instant termination of the licence.
Freehold Tenure
Freehold tenure implies absolute ownership by Deed of Grant in fee simple and is
rent free. Such land does attract land tax, when the unimproved value of the rural parcel
exceeds $21 000.
Perpetual Lease
Perpetual lease is lease in perpetuity. The rental review period is 10 years.
Such a lease does not include a covenant entitling the lessee to a Deed of Grant in fee
simple. However, provision has been made since 1957, for leasees to apply to the Minister
for conversion.
There are special terminable leases for special purposes over Crown land and
reserves. The term of such a lease may not exceed 30 years. Rent and rental period are
determined by the Minister. The Governor in Council may impose any condition he deems fit.
Common conditions require the erection of structural improvements, reclamation, clearing
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and the destruction of noxious plants. Special leases over land abnormally costly to
develop are made subject to conditions ensuring development in a specified time after which
the leasee may, under certain conditions apply for the freehold, or in lieu, the perpetual
lease of approved subdivisions of the land as development proceeds.
Agricultural farms are confined to a part of the eastern section of the Shire and
are mainly freehold or held under perpetual lease.
6.2 LAND VALUATION
At the present time, January 1978, because of the depressed state of the beef
industry it is virtually impossible to quote meaningful land prices for the greater area of
Mareeba Shire. With regard to tobacco farms, these are never sold on a basis of dollars
per hectare but change hands for a price which is determined by the size of the tobacco
quota attached to the farm.
It is meaningless to even attempt to put a figure per hectare on a tobacco farm
because of the very wide variance in land values. This variance occurs from such factors
as soil type, proximity to town and the state of buildings and equipment, on the farm.
These farms change hands on a 'walk in, walk out' basis.
Tobacco Farms - $10 000 per tonne of attached quota
* Irrigated Pastures - $750 per hectare
** Dry Pastures (low rainfall) - $16 per km2
Dry Pastures (high rainfall) - $250 - $500 per hectare
* Developed irrigated pastures which have potential for rice production are currently
selling at this price. Irrigated pastures which are unsuitable for rice production are
simply not being sold at the present time due to the state of the beef industry. There
have been no sales for some years.
** Here again there have been no recent sales for the same reasons. The figure given was
from the last sale some years ago and is really meaningless for present day comparisons.
6.3 ENTERPRISE COMBINATIONS
In the Mareeba Shire there is little significant combination of agricultural
activity within farming systems. Overall, two entirely separate farming systems predominate
in the Shire. These are intensive tobacco production, which is carried out on a relatively
small area of the eastern section of the Shire and extension beef cattle raising which
occurs in all other parts of the Shire. In addition a small number of farms in the eastern
section are involved in various crop production systems and intensive cattle production.
Table 6.1 shows rural holdings in Mareeba Shire classified by principal activity
for selected years and Table 6.2 shows agricultural establishments in Mareeba Shire
classified by principal activity for 1975-76.
6.3.1 Tobacco
Tobacco is the only crop of any significance grown in the Mareeba Shire. There
is no other significant activity undertaken with tobacco production; fewer than one percent
of tobacco farmers run cattle in excess of 100 head and about two percent run less than 100
head.
The tobacco growing areas lie adjacent to the townships of Mareeba and Dimbulah
with two small isolated areas of Koah and Mary River. Approximately 3000 ha of tobacco are
grown annually in these areas.
Tobacco is grown in the Mareeba Shire under a system of monoculture with no
rotation being practised. The crop is grown in the winter months, harvested in the late
autumn-early summer period and is produced entirely under overhead sprinkler irrigation.
Tobacco farms in the Shire number some 570. In general, sizes vary from 24 ha to
32 ha. Tobacco production in Australia operates under a Stabilization Scheme under which a
quota of tobacco is allocated to each farm and the owner of any farm may not sell more than
that farm's allotment. Mareeba Shire's share of the Australian quota is 6 355 964 kg.
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Individual farm quotas vary from 5000 kg to 30 000 kg with the average being 11 600 kg.
Table 6.1
Rural HoldinRs Classified to Principal Activity
Mareeba Shire
(classification done at irregular intervals)
Activity^-
Beef cat t le
Cereal grain
Dairying
Pigs
Tobacco
Fruit (including grapes)
Vegetables
Poultry
Other2
Multi-purpose3
Total classified
Unclassified1*
Total Holdings
Year
1965-66
No.
54
10
3
496
3
3
1
5
4
579
53
632
1968-69
No.
59
2
2
6
512
4
5
4
6
600
70
670
1970-71
No.
82
2
4
517
4
6
9
1
625
69
694
1973-74
No.
100
1
1
4
488
5
9
7
615
88
703
Source: Australian Bureau of Statistics
1
 Holdings are typed to that activity which contribute 50 percent or more of the farm's
estimated gross proceeds.
2
 Other one main purpose, e.g. cotton, peanuts, etc.
3
 No single activity contributes 50 percent or more of estimated gross proceeds.
"* Holdings with estimated gross proceeds less than a certain figure ($1600 in 1965-66,
$2000 in 1968-69, 1970-71 and 1973-74), and unused holdings.
Table 6.2
Agricultural Establishments Classified by Principal Activity 1975-76
Mareeba Shire
Activity
Cereal grain
Meat ca t t le - cereal grain
Meat ca t t le
Pigs
Fruit
Vegetables
Tobacco
Peanuts
Multipurpose and other
Total Establishments
Establishments
6
4
87
4
10
13
472
5
25
626
Source: Australian Bureau of Statistics
Note: Some meat cattle holdings owned by companies which run
holdings in other Shires cannot be classified at the Shire
level so are excluded from this table.
Tobacco -production has traditionally been a highly labour intensive crop. In the
Mareeba Shire, over the past few years various cultural aspects have become mechanized and
this is a continuing trend with dependence on hand labour decreasing each year.
The tobacco crop is sold at the Tobacco Sales Floors, in Mareeba, at a series of
auction sales each year. The representatives from three tobacco manufacturing companies,
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Rothmans, W.D. & H.O. Wills and Philip Morris respectively, buy the bales of tobacco leaf
at auction. The bales of leaf are then transported by rail to factories in the southern
cities where the tobacco is processed into cigarettes.
In the Mareeba Shire, land area is not a limiting factor in tobacco production.
This point is emphasised by the existence of the Stabilization Scheme which was instituted
to halt uneconomic overproduction. There is an abundance of suitable land available to
permit far greater production of tobacco than is currently being produced but there is no
market for Increased production at present.
Tobacco farms are equipped with specially constructed buildings peculiar to the
industry. These are tobacco curing barns which would have a very limited use for any other
purpose. An average tobacco farm would be equipped with six such barns. A recent
innovation is the bulk curing unit which can hold three or four times as much leaf as a
conventional curing barn. An average farm so equipped would have two bulk curing units. In
addition each farm is equipped with large storage sheds for the tobacco and the usual farm
implement sheds.
With regard to machinery, the average tobacco farm is equipped with two tractors
and a complete range of land cultivation equipment. In addition there is specialized
equipment required in tobacco production. This includes a self-propelled high clearance
taxi-harvester and pesticide spraying machine and a machine designed to string tobacco
leaves onto wooden sticks for curing. Also there is a wide range of smaller equipment
required specifically for this crop.
In the management of a tobacco farm, two systems prevail in Mareeba Shire. These
are owner-grower and sharefarmer-grower. In the sharefarming system the farm owner
provides the buildings land and equipment while the sharefarmer provides the labour,
running and marketing costs. The farm owner commonly receives 30 percent of the gross
proceeds from tobacco sales while the sharefarmer gets the remaining 70 percent.
Irrespective of whether the owner or sharefarmer is growing the crop, at the present time
tobacco production is very much a family concern. The grower and his wife can easily
manage all aspects of production up till harvest time, when extra labour must be employed
to pick the leaf.
Tobacco has been produced in the Mareeba Shire for over 40 years and the farming
community has a sound understanding of th£ technology required to produce good yields of
acceptable quality leaf. Individuals do, of course, have problems and difficulties arise
each season. The research and extension personnel of the Department of Primary Industries
are available to assist in these cases. In the immediate future, no expansion in the
tobacco growing industry is envisaged.
Advances in technology in the fields of mechanization, plant breeding and pest
control are continuing and can only reflect in a more prosperous industry.
Bvxley Tobacco
Experimental trials with Burley were carried out on four farms in the Mareeba
area during the 1973 and 1974 seasons. During 1975 three farmers grew commercial crops of
Burley and six others had small trial plots.
The production of Burley tobacco requires specialized machinery peculiar to this
crop. The machinery is basically a cutter for harvesting, special transporting trailers
and a forklift to place the sticks of tobacco in the curing shed.
The curing shed is quite different from the kilns used in flue-cured tobacco
production, being a large open sided shed with no heating facilities required as Burley
tobacco is air cured.
The Burley tobacco industry at Mareeba is currently in its infancy and some
expansion is planned for the coming years. This tobacco industry does not come under the
quota limits of the Tobacco Industry Stabilization Scheme, however, it is sold on contract
and demand is limited as it is used only for blending with Australian flue cured and
imported tobaccos.
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6.2.2 Beef Cattle
The beef cattle industry of Mareeba Shire can be categorized into two broad
management systems: the system of extensive cattle production and a system of semi-
intensive cattle production. Table 6.3 shows numbers of holdings in Mareeba Shire
classified according to area of holding and size of meat cattle herd at 31 March 1976.
Table 6.3
Rural Holdings in Mareeba Shire Classified According
to Size of Holding and Size of Meat Cattle Herd
Size of
Holding
(ha.)
1-99
100-199
200-299
300-399
400-499
500-999
1 000-1 999
2 000-2 999
3 000-3 999
4 000-4 999
5 000-9 999
10 000-19 999
20 000-49 999
50 000 & over
Total
1 -
49
47
15
1
1
64
SO ~
99
18
13
c
2
1
1
40
100 -
199
5
12
13
4
1
2
1
1
39
200 -
299
1
5
4
2
2
4
1
1
20
Size
300 -
399
1
1
2
1
2
2
9
of Meat Cattle Herd
400 -
499
2
1
1
1
1
1
1
8
500 -
999
1
3
'1
1
2
2
1
11
1000 -
1999
1
2
5
8
2000 -
4999
4
10
14
5000 -
9999
2
2
10 000
& over"
2
2
Total
70
42
25
10
2
10
5
5
5
L
6
6
10
20
217
Source: Australian Bureau of Statistics. Unpublished data
Extensive Cattle Prod-uction
This system involves running a large number of cattle on a relatively vast area
of natural range. The degree of handling is minimal on the large properties and there is
little or no property improvement.
The large cattle stations are situated in the low rainfall areas of the northern
and western portions of the Shire and vary from 400 km2 up to 7000 km2 in size. In
addition there is a large number of stations less than 400 km2 in area. Under the
extensive cattle system a stocking rate of 10 head per 2.5 km2 is common.
Cattle are mustered two or three times each year into strategically placed yards.
If the yards are equipped with a dip then the cattle are dipped at this time. The older
cattle are removed to bullock paddocks for sale and fattening. While in the yards, all
calves are branded and sometimes weaned.
Several methods of weaning are practised. The calves may be held in the yards
and fed, for a short period. Or they may be confined to the yards for several nights
combined with 'tailing out' by day. Subsequently the calves are trucked or walked to a
weaner paddock in another area of the property, or they may be allowed to return to their
original area. These latter practices do not make for effective weaning. Three to six
percent of bulls are run with breeders. They are allowed to run with the cows all year
round. The calving season is determined by the time that rain occurred during the previous
year. Hence, if good storms occur between August and October there will be many out of
season calves.
Fencing on the large properties is usually limited to horse paddocks, holding
paddocks adjacent to the yards, bullock paddocks and, on a few properties, improved
pasture areas. Very few properties have any boundary fences.
Supplementary feeding is not carried out except for 'block licks' to reduce the
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effects of phosphorus and protein deficiencies which are widespread in the Shire.
The majority of cattle sold from the large properties are stores. Their age
varies from four Co five months to six to eight years, but the majority are 18 months to
30 months.
A large station may be equipped with several four-wheel-drive vehicles and a small
tractor. In addition there will be on the station, boreholes, dams, windmills, pump-jacks,
troughs and tanks.
On such properties buildings are confined to the homestead, ringers' quarters and
a machinery shed. Other improvements consist of stockyards, dips, holding paddocks and
bullock paddocks.
Semi-intensive Cattle Production
This system involves running cattle on relatively small properties of improved
pastures under conditions of fairly intensive handling and considerable property
improvements.
Semi-intensive cattle production is carried out in the high rainfall areas in the
eastern section of the Shire within a 50 km radius of Mareeba.
The standard of management under this system is much higher than that prevailing
on the extensive cattle properties. The properties are boundary fenced and well sub-
divided. Cattle are dipped and sprayed at regular intervals for ticks and buffalo fly.
Cattle turned off are usually fat and vary in age from vealers to two year olds.
The majority are in the yearling to two year old class. Those from the high rainfall areas
and irrigation blocks find a ready market with local butchers.
Semi-intensive holdings vary in size from 40 to 400 ha generally. Stock numbers
vary from 50 to 800 head per farm.
With regard to equipment, such holdings would be equipped with a four-wheel-drive
vehicle, one or two tractors with a range of implements for land preparation, fertilizing,
slashing and seeding.
Buildings on semi-intensive holdings would comprise the homestead and a machinery
shed. All such holdings are equipped with stockyard and dip.
When cattle in the Shire are to be marketed, they are moved by road transport or
railway. A small percentage, mainly from the Chillagoe and Almaden areas, are walked to
the railhead at Mungana. These are the only major walking movements in the Shire.
Three outlets for marketing exist in the Shire - cattle may be bought in the
paddock or they may be trucked or railed direct to meatworks at Mareeba or Queerah or they
may be consigned to the saleyards at Mareeba. Buyers are mainly local butchers, dealers in
different classes of cattle and buyers from the meatworks.
Sources of Information
Lands Department (1963) - Digest of the Land Laws of Queensland
Valuer-General's Department - Records
Tobacco Leaf Marketing Board - Annual Reports
Department of Primary Industries - Records
Australian Bureau of Statistics in Queensland Bulletins - Part B - Rural Production :
1966-67; 1969-70; 1971-72 and 1973-74;
Agricultural Industry - Section 1 - Rural Land Use, etc. 1975-76
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7. PLANT AND ANIMAL PERFORMANCE
7.1 AGRICULTURAL CROPS
7.1.1 Tobacco
Tobacco growing is by far the most important agricultural industry in the Shire,
with an annual value of over $21 million. It appears that it will maintain this position
in the forseeable future. Mareeba Shire is the largest tobacco growing area in Australia.
The area is capable of producing good quality leaf and the crop is able to absorb costs of
transport to distant manufacturing and main marketing centres because of its relatively
high-value. Indeed it is the only agricultural crop which can be grown in Mareeba Shire on
a large scale. Freight charges to the major markets within Australia would be prohibitive
to most other crops.
Commercial tobacco was first grown in 1931 following several years of trial plots.
It was grown in summer months during the wet season. The area soon grew to 1600 hectares
but after a few years fell to 400 hectares. Various reasons contributed to the decline,
but on the agricultural side two were outstanding. Firstly the incidence and intensity of
summer rainfall was too erratic to afford stability of production, and secondly, a number
of soil types used for the crops had poor internal drainage and waterlogged during heavy
rain.
Most of the farms in the hilly country away from the streams went out of
production and the bulk of the tobacco was grown in the dry spring and early summer months
on farms adjacent to the main streams where some irrigation water could be obtained.
The Irrigation and Water Supply Commission built six small weirs on the main
streams in the late 1940s and early 1950s and then constructed the Tinaroo Falls Dam on the
Barren River in 1958. Water is now supplied from this dam to most tobacco farms in the area
through a system of channels, pipelines, as well as by supplementation of the main streams.
The value of this irrigation water to the tobacco industry is expressed in Table 7.1.
Table 7.1
Tobacco Expansion from Increased Water Supply
Year
1953-54 dam commenced
1958-59 f i r s t water from dam
1960-61
1962-63
1965-66
1968-69
1976-77
Area
(ha)
890
1860
3240
4730
3840
4090
3110
Value
($M)
2.207
4.586
10.045
13.063
13.294
17.422
21.716
Source: Irrigation and Water Supply Commission Records
To overcome instability in tobacco leaf marketing In Australia, an annual
production quota was introduced in 1965. Within this quota the sale of the leaf is
guaranteed provided It falls into acceptable grades. Queensland's share of the present
Australian quota of 15 422 000 kg is 8 304 300 kg. Farms in the Mareeba Shire provide
about 84 percent of the Queensland quota. Each farm has a production quota attached to it
which is based partly on previous production from the farm in certain base years and partly
on availability of suitable soils on Che farm. This scheme has had the effect of
restraining the rapid expansion which took place after irrigation water from Tinaroo Dam was
made available. The area of land under tobacco varies slightly from year to year according
to the amount of overquota tobacco being held on the farms. Currently the area is
approximately 3300 hectares and it is not expected to rise above 4000 hectares in the near
future. Table 7.2 shows production and sales of tobacco from the Mareeba-Dimbulah area for
the 36 years to 1976-77.
The irrigation scheme has brought back into production much of the elevated land
away from the streams. These soils are generally more suited to tobacco and therefore, are
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in greater demand. Land values of farms vary considerably according to soil type and
location and more importantly, to the amount of quota attached to the farm. Farm sales are
generally on a walk-in, walk-out basis and include buildings and machinery.
Table 7.2
Tobacco Crop, Hectares, Production and Values - Mareeba Shire
Year
1941-42
1942-43
1943-44
1944-45
1945-46
1946-47
1947-48
1948-49
1949-50
1950-51
1951-52
1952-53
1953-54
1954-55
1955-56
1956-57
1957-58
1958-59
1959-60
1960-61
1961-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77a
Area
( '000 ha)
1.29
1.21
0.56
0.48
0.48
0.56
0.52
0.40
0.68
0.97
1.13
1.05
0.89
1.17
1.53
1.49
1.61
1.86
2.34
3.23
3.96
4.73
4.65
4.49
3.84
3.80
3.72
4.08
3.88
3.96
3.27
3.15
3.19
3.14
3.18
3.13
Production
(M kg)
(sold)
0.829
0.491
0.411
0.236
0.321
0.541
0.446
0.530
0.750
0.596
0.943
0.668
0.867
0.923
1.007
1.044
1.384
1.852
2.285
3.936
4.132
4.941
5.905
3.631
5.327
5.093
5.323
7.008
5.994
6.881
6.339
6.369
6.358
6.302
6.405
6.152
Held
(kg/ha)
(sold)
640
399
732
488
661
984
883
1285
1073
609
809
636
944
787
649
697
850
991
959
1215
1032
1046
1264
809
1383
1337
1426
1709
1544
1718
1966
2008
1976
2004
2011
1964
Value
($M)
0.486
0.310
0.242
0.128
0.188
0.318
0.338
0.602
1.068
1.206
1.482
1.191
2.207
2.807
2.465
2.525
3.521
4.586
6.314
10.045
11.178
13.063
14.102
8.561
13.294
12.251
13.773
17.422
15.468
17.963
16.346
16.232
18.265
21.242
21.852
21.917
Average
($/ha)
353
383
494
380
437
558
667
1463
1522
1230
1270
1132
2402
2392
1586
1685
2162
2454
2651
3101
2792
2763
3020
1908
3450
3217
3689
4248
4009
4536
5141
5115
5659
6756
6861
6996
Average
(c/kg)
60
62
60
53
60
60
75
115
141
203
157
179
254
304
245
243
254
247
273
256
271
262
238
236
249
240
258
247
259
264
261
255
286
337
341
354
Source: Irrigation and Water Supply Commission (1941-1950)
Tobacco Leaf Marketing Board (1951-1977)
(a) Includes 65 6 71 kg of burley leaf from 27 hectares sold for $160 068
N.B. The figures shown in Table 7.2 include production from one small area outside the
Mareeba Shire boundary - specifically in Atherton Shire - it is impractical to
attempt to isolate the figures from this small area.
Currently farms are changing hands for a figure of $10 000 per tonne of quota.
There is a definite correlation between soil types and tobacco crop yields and
quality. Over the years it has been observed that it is much easier to produce tobacco of
better quality from coarse well-drained soils of granitic origin than from fine grained
soils of basaltic or metamorphic origin.
In an analysis of yield and quality of tobacco crops grown in the Mareeba Shire
during the three seasons - 1965-66, 1966-67 and 1967-68. E.J. McDonald (D.P.I. Report 1969)
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shows that according to the soil origins there are distinct differences in yields and
quality between farms in each subdistrict and also between different subdistricts. Table
7.3 illustrates.
Table 7.3
Comparison of Tobacco Yields and Returns from Areas of
Predominantly Coarse Grained and Fine Grained Soils
Soil Type
Coarse
Fine
Hectares
2528
1166
Average
Yield/ha
(kg)
1486
1253
% Distribution Yields by Farms
(kg/ha)
< 1000
6
29
1000 - 1400
65
59
> WOO
29
12
Average
Value/kg
(cents)
254
234
It is impracticable to attempt to assess the current position in regard to
returns from different soil types because during each of the last seven years there have
been variable amounts of overquota leaf remaining unsold at the end of each selling season.
This leaf is sold in subsequent years but is, for all practical purposes, unidentifiable.
Hence no figures are available for the years subsequent to 1967; however, although the
average yields have risen considerably during those years, it is considered that a similar
comparison would exist today.
At the present time six varieties of flue cured tobacco are grown in the Shire.
These are Hicks Q34, Hicks Q46, NC95, Sirone, Sirone 2 and CSIRO 40T. Hicks was introduced
from America about 1948 and a selection made in this country, Hicks Q34, has performed well
over the years. A further introduction from America, a Broadleaf Hicks was released as
Hicks Q46 in the 1969-70 season.
The variety NC95 was brought to Australia about 11 years ago and registered in
1969. It is a high yielding variety with a high degree of resistance to Bacterial Wilt
(Pseudomonas solanacearvm) .
The three varieties Hicks Q34, Q46 and NC95 are all susceptible to the disease
blue mould (Peronospora hyoseyami). The varieties Sirone, Sirone 2 and CSIRO 40T were all
developed by the C.S.I.R.O. in Australia as blue mould resistant varieties.
Initially they were successful in this respect. Sirone was the first of these
mould resistant varieties but it proved to be highly suceptible to the disease black shank
(Phytophthora nicotianae var. nicotianae) which led to the development of CSIRO 40T which
was resistant to both blue mould and black shank. Sirone 2 was developed as a variety
similar to Sirone but with superior agronomic characteristics.
A strain of blue mould, new to north Queensland, developed in this area in 1972-
73 and the three C.S.I.R.O. varieties proved to have no resistance to this new strain of
the disease.
Another variety, CSIRO 3T was released for 1976-77 season. It is not resistant
to blue mould but is tolerant to bacterial wilt and has been released as an alternative to
the variety NC95 which possesses certain agronomic weaknesses.
Currently a team of plant breeders is engaged, at the Department of Primary
Industries Tobacco Research Station at Southedge near Mareeba, in developing new varieties
which it is anticipated will have a high degree of resistance to blue mould, black shank
and bacterial wilt diseases.
Tobacco seedbeds in Mareeba Shire are sown from April to July, and planting out
into the fields takes place some eight weeks later. The fields will have been treated with
a nematocide some weeks prior to planting out. In addition many growers incorporate a
weedicide into the soil at that time and fertilizer is applied just prior to planting out.
Following planting out, the crop receives light cultivations until plant height
makes this operation impracticable. Tobacco in the Shire is grown under irrigation. In
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general, irrigation takes place at weekly intervals and more frequently under very hot, dry
conditions. The amount of water applied at each irrigation gradually increases with the
growth of the plants, to a maximum of 35 mm per application.
The Department of Primary Industries operates an Insect Prediction Service which
indicates to farmers when it is appropriate to spray insecticides on the crop. In the
absence of this service, crops are sprayed at weekly intervals. To protect the crop from
the disease blue mould (.Peronospora hyoscyami) , weekly sprayings of a fungicide are applied.
Topping (removal of the flower heads) and thereafter, suckering is carried out at
the appropriate times. Commonly, the initial suckers are removed by hand and following
this operation a chemical suckercide is sprayed on the plants.
Harvesting usually commences about nine to 10 weeks after planting out. Most
farms are equipped with a 'tri-crop' which is a self-propelled machine on which three to
six persons sit and pick the leaves off the plant. Currently a fully automated picking
machine is undergoing trials in the Shire. Starting with the bottom leaves and working up
the plant, two to three leaves are picked at each harvesting over a period of some six to
seven weeks on the average.
The harvested leaves are then processed in one of two ways. Traditionally they
are strung on to sticks and then hung in the curing barns. A more recent innovation is
known as bulk curing in which the leaf is packed into open-sided metal boxes which are
stacked inside a Bulk Curing Unit. This process is highly automated with electronic
controls and takes much of the 'guesswork' out of the curing process.
The curing process consists of three phases. Firstly the artificial ripening of
the leaf under conditions of controlled heat and high humidity, secondly the preservation
of the desirable qualities of ripe leaf by the fairly rapid withdrawal of moisture and
finally the complete drying out of the leaf. These processes are carried out in the curing
barn by a combination of applied heat and controlled ventilation.
After curing, the tobacco is stored in bulking sheds on the farm and in due course
it is hand sorted into leaf grades on the basis of plant position, colour, size and texture.
Each grade is then formed into bales of approximately 90 kg weight ready for marketing.
Tobacco auctions are held at the sales floors in Mareeba, usually commencing in
March. Buyers from three major companies bid at auction for the bales of leaf, after which
the bales are consigned by rail to factories in the southern cities for storage and
subsequent processing into cigarettes for the Australian market.
The area of tobacco grown on farms in the Shire ranges from four hectares to 16
hectares with the average being in the region of seven hectares of tobacco. A very small
number of tobacco fanners adjacent to Mareeba produce, in addition, vegetables for the
local market. A few tobacco growers diversify production into areas such as seed
production, peanuts, soya bean and other legumes but such production, relative to tobacco
production is small. In addition in recent years about three percent of tobacco growers
are running cattle on their properties. The majority of those running cattle would have
less than 50 head on the property.
The sharefarming system is common on tobacco farms in the Shiret The farm owner
provides the land, buildings and equipment for which he receives a percentage, commonly
30 percent, of the gross return from crop sales, while the sharefarmer meets the growing,
labour and marketing costs of the crop, for which he receives 70 percent of the gross return
from crop sales.
Labour requirements for the crop are light until harvesting starts and up to that
time the crop is easily managed by the grower and his family. Thereafter, it is necessary
to hire additional labour to cope with the harvest and grading of leaf. In recent years,
skilled labour has become scarce with wage demands increasing annually. This problem has
stimulated interest in mechanization of the tobacco growing industry so that growers may
become less dependent on hand labour.
Burley Tobacco
Production of burley differs in several ways from that of flue-cured tobacco.
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Seedling production and agronomic field practices, up until the crop is ready for
harvesting are very similar. Harvesting procedures are radically different. The tobacco
plants are cut by machine just above ground level and seven plants are spiked on to a stick.
The sticks of plants are loaded on to special trailers and transported to the curing shed
in which they are hung on racks. A shed capable of containing the crop from eight hectares
would measure approximately 88 metres in length by 13 metres in width by 7 metres in
height. The shed is roofed but the sides and ends are open. Such a building can cost as
much as $70 000.
Burley tobacco is air-cured; a natural process requiring no art if icial heating
installations. The curing process takes 10 to 12 weeks, depending on weather conditions,
after which the leaves are stripped from the plants and processed for selling in a similar
mainner to that used for flue-cured tobacco. Burley tobacco is used for blending in the
manufacture of cigarettes.
As a crop, burley represents a much taller and bulkier appearance when compared
with a flue-cured crop. The average burley plant has 28 to 30 large leaves as opposed to
the flue-cured plant with 20 to 22 smaller leaves and burley will out-yield flue-cured by
at least 50 percent.
General Tobacco Agronomy
The following l i s t of references is a select bibliography on relevant aspects of
tobacco agronomy in Mareeba Shire.
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7.1,2 Maize
Maize and grain sorghum are grown in the Mareeba Shire. Grain production is of
minor importance whers the value of production is compared with that of tobacco. However,
it does satisfy a local market demand for these grains for stock feed. Table 7.4 shows
production details for maize in Mareeba Shire for the last 10 years.
Table 7.4
Maize Production - Mareeba Shire
Year
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
Area
ha
85
77
75
106
182
155
220
355
473
373
Production
t
200
222
174
284
452
466
559
1164
1423
1111
Yield
t/ha
2.3
2.8
2.3
2.6
2.4
3.0
2.5
3.3
3.0
3.0
Growers
No.
4
5
4
4
7
7
6
13
16
21
Source: Australian Bureau of Statistics
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Maize production is largely located on the basaltic soils to the south of Mareeba.
The area sown is approximately 250 hectares of the variety QK217 with yields of around
three tonnes per hectare.
7.1.3 Grain Sorghum
Grain sorghum is adaptable to a much wider range of soils than is maize but
returns from sorghum are considerably less. Consequently sorghum production has declined
rapidly during the past few years and currently the area sown is done to 50 hectares. The
predominant variety grown is DeKalb E57 with yields around 1.5 to 2.5 tonnes per hectare.
Table 7.5 shows production details for grain sorghum in Mareeba Shire for the last 10 years.
Table 7.5
Grain Sorghum Production - Mareeba Shire
Year
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
Area
ha
110
327
318
204
221
145
80
48
29
-
Production
t
238
825
752
457
332
339
33
55
75
-
Yield
t/ha
2.1
2.5
2 .3
2.2
1.5
2.3
0.4
1.1
2.6
-
Growers
No.
5
7
10
7
9
6
(a)
(a)
(a)
-
Source: Australian Bureau of Statistics
(a) Less than five growers
7.1.4 Rice
During the period 1968-1971 research officers of the Department of Primary
Industries conducted soil amelioration trials at the Arriga area near Mareeba. These
trials established, amongst other things, that rice could be grown successfully in that
area.
During 1975 the Queensland Rice Marketing Board instigated moves to expand rice
growing areas in Queensland and officers from the Department of Primary Industries at
Mareeba investigated and made a preliminary assessment as to the suitability of the Mareeba-
Dimbulah irrigation area for rice production.
Rice production commenced in December 1975 with five growers growing 40 hectares.
Currently about 500 hectares are sown to the rice variety Blue Bonnet 50 long grain, in the
Shire. Table 7.6 shows production details for rice in Mareeba Shire for the last two years.
Table 7.6
Rice Production - Mareeba Shire
Year
1975-76
1976-77
Area
ha
40
228
Production
t
122
952
Yield
t/ha
3.05
4.17
Growers
No.
5
6
Source: Australian Bureau of Statistics
Future expansion in this area of this industry hinges on the results stemming
from these trial plots and from more detailed assessments as to the suitability of soils
and the availability of water. These assessments are currently being made by officers of
the Department of Primary Industries and of the Irrigation and Water Supply Commission.
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7.1.5 Peanuts
Some 250 hectares of peanuts are currently planted in the Shire. Seventy-five
percent of this area is grown in the Dimbulah district with the variety Red Spanish and the
remainder is grown on the red basalts to the south of Mareeba with the variety Virginia
Bunch. Yields are of the order of 1500 kg/ha. Table 7.7 shows production of peanuts in
Mareeba Shire for the last 10 years.
Table 7.7
Peanut Production - Mareeba Shire
Year
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
Area
ha
136
160
147
277
526
394
197
188
403
455
Production
t
116
214
256
282
640
751
171
305
567
944
Yield
t/ha
0.8
1.3
1.7
1.0
1.2
1.9
0.8
1.6
1.4
2.1
Growers
No.
15
14
11
25
29
24
11
9
10
18
Source: Australian Bureau of Statistics
On the Dimbulah sands it is necessary to apply 350 to 450 kg/ha of superphosphate
for optimum yields. Research findings have established that there is nil response to
fertilizer on the red basalts.
Peanuts are susceptible to the disease Cercospora leaf spot and to Peanut Rust;
these diseases are controlled by the fungicide 'Bravo'.
7.1.6 Soybeans
Soybean has been grown commercially with reasonable yields recently in Mareeba
Shire, but the low profit margin, due principally to freight charges to distant markets,
has discouraged growers of this crop and currently there is little interest being shown.
In the last crop grown (1974-75) 212 tonnes was harvested from 211 hectares.
7.1.7 Seed Crops
Seed production of tropical pasture legumes, grasses and hybrid maize is carried
out in the Mareeba Shire. The bulk of production of this minor industry is produced as a
sideline by graziers, mixed crop farmers and tobacco growers utilizing areas not entirely
suitable for tobacco production.
The production of tropical legume seed has fluctuated somewhat since its
beginnings a decade ago. Siratro, Greenleaf desmodium and the stylos Schofield, Endeavour,
Cook, Townsville and Verano are the principal legumes grown for seed. The quantity
produced is dictated by overseas markets and prices.
The green manure crop legumes lablab bean and cowpea are also grown in the
Mareeba Shire to supply seed to coastal sugar cane farmers in the Mossman, Cairns and
Innisfail districts. Table 7.8 shows details of cowpea and lablab bean production in
Mareeba Shire for the last three years.
Grass seed is also produced on a part time basis by farmers in the Julatten and
Kuranda districts. The principal species harvested are Hamil, guinea and signal grass
(Brachiaria deoumbens') .
Certified hybrid maize seed is produced by four farmers in the Mareeba district.
QK217 is the major resistant hybrid produced, while a small area of the smut resistant
hybrid Q231 is also grown. The bulk of such seed produced is utilized on the Atherton
Tablelands.
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Table 7.8
Cowpea and Lablab Bean Production - Mareeba Shire
Year
1974-75
1975-76
1976-77
Cowpea
Area
ha
321
215
291
Production
t
171
143
39
Lablab Bean
Area
ha
101
37
71
Production
t
85
27
43
Source: Australian Bureau of Statistics
7.2 HORTICULTURAL CROPS
Apart from a small number of farmers produoing vegetables for the local markets
in Mareeba and Cairns, horticultural activity is confined to two minor industries in the
Mareeba Shire. These are tomato seed production and irrigated citrus production. Tables
7.9 and 7.10 set out details of fruit and vegetable production in Mareeba Shire.
Table 7.9
Citrus Fruit Production and Numbers of Trees - Mareeba Shire
Year
1972-73
1973-74
1974-75
1975-76
1976-77
1972-73
1973-74
1974-75
1975-76
1976-77
1972-73
1973-74
1974-75
1975-76
1976-77
Numbers of Trees
Bearing
4808
4790
4810
4960
4731
Not Bearing
Oranges
1327
1810
1910
1900
3372
Mandarins
445
410
410
520
375
204
200
200
330
281
743
490
310
230
294
Lemons
149
540
110
40
14
Production
(tonnes)
387
371
431
435
441
15
22
14
49
17
2
8
8
22
16
i
Source: Australian Bureau of Statistics
7.2.1 Tomato Seed
Freedom from bacterial diseases, ease of isolation and a favourable climate are
the factors which make the Mareeba area ideal for tomato seed production.
Approximately 12 hectares of tomatoes are grown annually, producing about 1400 kg
of seed. This amount is sufficient to supply the needs of all eastern Australia with
tomato seed.
7.2.2 Irrigated Citrus
This minor industry is based on the variety Late Valencia which is harvested in
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the winter and thus escapes the depredations of the fruit sucking moth {Othresis spp.)
which is native to north Queensland and which inhibits the production of early varieties
such as Navel orange or Emperor mandarin to a small scale. Production is confined to
approximately 40 hectares in the Kuranda and Koah districts and is entirely for local
consumption.
Table 7.10
Vegetable Production - Mareeba Shire
Year
1972-73
1973-74
1974-75
1975-76
1976-77
1972-73
1973-74
1974-75
1975-76
1976-77
1972-73
1973-74
1974-75
1975-76
1976-77
Cucumbers
Beans
Potatoes
Capsicums
Onions
Zucchinis
Sweet Com
Area
ha
Production
t
Watermelons
34
30
32
31
43
356
332
227
293
379
Tomatoes
26
26
24
22
23
248
267
227
273
183
Pumpkins
18
22
24
14
72
162
191
189
56
365
Other Vegetables : 1976-77
3
4.5
6
8
2.7
1
4
22
12
227
41
35
8.5
14
Yield
t/ha
10.47
11.07
7.09
9.45
8.85
9.45
10.27
9.46
12.41
7.85
9.00
8.68
7.88
4.00
5.05
Source: Australian Bureau of Statistics
7.3 NATIVE PASTURES
Native pastures in the Shire comprise giant spear {Heteropogon triticeus), plume
sorghum {Sorghum plumosum), blady grass (Imperata eylindrica var. major), kangaroo grass
{Themeda australis) , cockatoo grass (Alloteropsis semialata), forest blue grass
{Bothriochloa bladhii), reed grass {Arundinella setosa), golden beard grass {Chrysopogon
fallax), black spear {Heteropogon contortus), native millet (Panicum composition') and pitted
blue {Bothriochloa dicipiens).
These species provide fair to good grazing for three months of the year. At the
opening of the wet season they respond quickly to the rains generally around mid-December.
The growing season lasts until March-April when all species rapidly run to seed with an
equally rapid drop in total digestive nutrients.
Cattle grazing these pastures are generally in very poor physical condition by
mid-November and breeding cows with calves at foot during this period suffer a high
mortality rate.
Immediately following the opening storm rains, the physical condition of cattle
picks up as fast as the native pasture grows.
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Annual spring burning of native pastures is widespread throughout the Shire.
Burning has a number of effects:
(i) It removes dry undigestible material from the new green pick rendering forage
material more accessible to the grazing animal;
(ii) It promotes new pasture growth provided available moisture is adequate;
(ill) It helps in the control of ticks; however,
(iv) Burning when associated with grazing results in Inferior native pasture species
becoming dominant;
(v) If opening rains do not follow a burn, cattle mortalities can be high.
The following Table 7.11 sets out estimated carrying capacity for native pastures
on several types of country in Mareeba Shire.
Table 7.11
Carrying Capacities for Native Pastures - Mareeba Shire
Beef Cattle Carrying Capacity
Red and black basalt soils
Black soil blue grass plains
Mitchall flood country
Box flats
Ironbark granite country
Spear-kangaroo grass country
Pebbly box ridges
Second class shallow scrub soils
Ti-tree heavy soils
Light ti-tree forest
Native Pastures
(Steers/km2)
8
S
6
5
4
4
4
3
3
2
7.4 SOWN PASTURES
7.4.1 Townsville Stylo
Townsvllle stylo (Stylosanthes humilis) is the major sown pasture species in the
Shire. It migrated to Australia by accident from Central and South America, where it is a
native, and was first collected at Townsville in 1913.
The climate in Mareeba Shire is well suited to this stylo which thrives in a
frost free area with an absence of winter rains and an annual rainfall in excess of 700 mm.
Townsville stylo is an annual, though it will perenniate in isolated circumstances.
Germination commenced with the storm rains in the period October to December and
it takes about a month for paddocks of pure Townsville stylo to attain sufficient growth
for grazing purposes.
Yields from this stylo depend on length of growing season and soil fertility.
Areas which have been saved for hay yield four to five tonnes per hectare. After the
growing season and during the drier months the amount of seed produced is the important
factor. Cattle will roll back the vegetative material to lick seed from the ground. Seed
yields of 1200 kg/ha are common. The seed contains about 33 percent protein.
In cleared fertilized areas of the Shire, carrying capacities of one steer to
1.2 hectares with liveweight gains of 130 kg per year have been achieved. In areas which
are not fertilized or where green timber is left standing, carrying capacities are in the
vicinity of one beast to 2.5 or 3 hectares.
Several techniques are in use to establish Townsville stylo in paddocks.
Establishment is simplified by the ability possessed by this legume for natural spread
which is one of its most important attributes.
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Until quite recently Townsville stylo was the only legume with commercial
application in the extensive drier areas of Mareeba Shire.
7.4.2 Caribbean stylo (Stylosanthes hamata cv. Verano)
This variety was introduced from Venezuela and released in Australia for
commercial seed production in 1973. Verano has a similar climatic range and is suited to
similar soils as Townsville stylo. It is a weak perennial, that is, in some cases it acts
as annual.
Verano is superior in all respects to Townsville stylo. It has a longer growing
season, persisting through to July-August, where Townsville stylo cuts out in March-April.
The liveweight gain performance of Verano easily surpasses that of Townsville stylo.
Verano has shown excellent adaptation to the dry tropics and it is anticipated
that it will supplement entirely Townsville stylo during the next few years.
7.4.3 Pangola (Digitaria deeumbens)
Irrigated pangola pastures have performed very successfully in the Mareeba-
Dimbulah districts. Most of the development work was carried out on clay soils in the
Arriga area.
Following establishment the stocking rate is seven to nine head per hectare
during the summer months and five to seven head per hectare during winter months, with a
maximum of seven head per hectare for breeders.
Liveweight gains for steers are in the region of 0.5 to 0.75 kg per head per day
and for progeny of breeders close to one kilogram per head per day.
Despite record beef production results having been achieved in irrigated pangola
pastures, the cost-price squeeze has rendered this form of beef production unprofitable.
Currently some graziers with 'outside' properties utilize an irrigated pangola
unit as a holding area to quieten stores or finish off fats in transit to the coast.
7.5 BEEF CATTLE
Table 7.12 lists numbers of beef cattle and numbers of holdings carrying beef
cattle in Mareeba Shire for the last eight years and for selected years prior to 1969-70.
Table 7.12
Beef Cattle Numbers - Mareeba Shire
Year
(SI March)
1945
1955
1960
1965
1970
1971
1972
1973
1974
1975
1976
1977
Cows &
Heifers
46 289
48 910
55 796
56 543
74 036
80 245
88 348
95 645
94 288
88 590
98 193
96 217
Calves
&
Vealers
12 732
22 820
20 129
20 255
25 155
25 890
29 148
32 065
34 733
42 015
32 236
37 169
Bulls Other1
39 396
36 239
2 146
2 519
2 749
2 680
3 114
3 388
3 544
3 425
3 902
3 743
38 166
26 409
34 077
35 626
38 412
35 181
36 979
35 024
43 673
42 279
Total
98 317
107 969
116 237
105 726
136 017
144 441
159 022
166 279
169 544
269 054
178 004
179 408
Holdings
n.a.
74
87
114
151
170
188
197
224
220
216
1692
*• Includes bull calves intended for service, after 1960.
2
 The large decrease in numbers of holdings running cattle would reflect a change in the
definition of a rural holding which now includes all units run by the one operator in a
single Shire, and only holdings with estimated receipts greater than $1 500.
The original basic breed in the Shire was the Shorthorn or Shorthorn-Devon cross,
however, during the past 15 years Bos indices bulls or bulls of Bos indious derived breeds
have been introduced ;o most herds, Ti t le 7.13 shows detai ls of breeds of beef ca t t le in
MareLb'i 3}. Ire in 1977.
Table 7.13
Breeds of Beef Cattle on Rural Holdings - Mareeba Shire
(as @ 31 March 1977)
Breed
j
' Straight Breeds -
Braforc
j Brahnan
| Droughtmastar
Hereford
Sa^.ta Gertrudls
Shorthorn
Other
Total Straight Breeds
Crossbreeds -
Brit ish-Brit ish
Brahman-British
Other Tropical-British
European-Other
Beef-Dairy breeds
Other
Total Crossbreeds
Total All Beef Cattle
Bveeding Cattle
Bulls
46
I 199
124
8
4
223
9
1 613
20
1 131
910
2
9
58
2 130
3 743
Cows &
Heifers
761
8 790
2 14 8
17
-
6 283
123
18 122
737
54 243
21 628
60
341
1 086
78 095
96 217
Calves
(Under
one
year)
320
2 695
803
_
-
3 509
21
7 348
419
26 908
2 145
32
247
544
30 295
37 64-5
Other
(One
year or
move)
149
2 261
845
_
I 515
-
4 770
487
24 683
10 991
8
284
582
37 035
41 805
Total
I 276
14 945
3 920
25
4
11 5 30
153
31 853
1 663
106 965
35 674
102
881
2 270
147 555
179 408
Holdings1
i
9
46
41
8
7 Z
7 2
5
83
7 2
75
19
7
18
33
142
169
Source: Australian Bureau of Statistics
1
 Generally the sum total of holdings reporting various breeds exceeds the total number of
holdings with beef cattle because individual holdings frequently have more than one
breed.
2
 Number of holdings smalls generally less than five.
Stud breeds represented in the Shire include Brahman, Broughtaaster and Santa
Gerr.rudis. These studs are located in the eastern semi-intensive areas of the Shire.
Controlled mating is the exception rather than the rule in the Shire, where bulls
are run with the herd the year round. The bull to cow ratio varies from three to six
percent according to the size of the property and terrain.
Calving and branding percentages vary with the type of station. On the very
large stations it ranges from 45 to 55 percent. While on the smaller more intensive
stations the figure may be as high as 70 percent.
In the Mareeba Shire, cattle generally are turned off as stores at 1% to 2h years
of age. Due to the nature of the country on the larger stations, clean mustering is not
possible. Consequently it is not unusual to see male entires of six to eight years of age
being marketed direct to the meatworks. Turned off cattle are subsequently fattened on the
coastal fringe country and on the tablelands, excepting those cattle which are destined for
the American type beef market (lean meat) which- are consigned direct to the meatworks or
the saleyard. Basically Mareeba Shire is still a 'store' area with no large scale
fattening prospects.
The only culling in general practice is an age cull; the old animals are
direct to the meatworks or through the saleyards to various meatworks.
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The Shire of Mareeba is an endemic tick area. Dipping practices vary with the
size of the properties. On the very large stations dipping may be as infrequent as twice
yearly, while on smaller properties in the more closely settled areas, monthly dipping is
not uncommon. On some properties with Brahman stock, little dipping is practised as this
breed is highly resistant to ticks.
All property owners are required by law to tick dip any cattle which are to be
moved off the property 72 hours prior to such movement taking place. All cattle properties
have facilities for treating ticks.
Mareeba Shire has its share of disease and husbandry problems. Bovine contagious
pleura-pneumonia was formerly a serious disease of cattle in the Shire. It has been
eradicated through a programme combining activities of graziers and officers of the
Department of Primary Industries. Botulism and the infertility disease vibrosis are a
source of trouble as are protein and mineral deficiencies. Brucellosis is troublesome only
in the Julatten area. Ticks, buffalo fly and worms are other problems which affect cattle
production in the Shire.
Vaccination against botulism is practised on some properties. The use of
phosphate and urea 'licks' to combat protein and mineral deficiencies is spreading in the
Shire. Ticks and buffalo fly are dealt with by dipping or spraying.
On the older-established more closely settled grazing areas around the Mt. Molloy
and Julatten districts, boundary and internal fencing are commonly found; these fences are
a carry-over from the dairy industry of the past in this area. Paddock sizes are, in
general, much smaller than those to be seen on stations elsewhere in the Shire.
Boundary fencing does not exist on the larger grazing properties. This is
understandable when one considers the vast areas encompassed by individual stations. At
the present time the cost involved in fencing boundaries of such stations is prohibitive.
All properties in the Shire have internal fencing to some degree in the form of 'holding'
paddocks or bullock paddocks which commonly range from 400 hectares to 2400 hectares in
extent, or paddocks of improved pastures of about 400 hectares. One of the more highly
improved properties in the Shire, Wrotham Park, has developed paddocks for stud purposes
and fattening of stores from subsidiary properties.
Watering of stock can be a problem in the Shire. There are three sources of
water - natural streams, bores and dams. None of the properties in the Shire have adequate
natural permanent water. From July onwards the water courses dry up leaving isolated water
holes along the river beds. For this reason, all the stations are equipped with bores and
dams which supplement the natural stock watering points.
For convenience in handling of cattle all stations have yards with crashes, but
some still contain bronco panels. The larger type of station may have as many as 15 yards
at selected points in an area of many square miles while the smaller stations may only have
one or two yards.
The annual value of the cattle industry in the Mareeba Shire fluctuates
considerably according to the economic climate prevailing. At the present time it averages
about $1.5 million.
7.6 DAIRYING
There are now no dairying enterprises in the Mareeba Shire, A small dairy
industry did exist at Julatten supporting a butter factory at Bushy Creek which closed in
1950. From then the industry supplied local needs for whole railk unt i l 1976 when dairying
ceased in the Shire altogether.
7.7 PIGS
The pig industry in the Mareeba Shire is a very minor though profitable industry.
At the 31 March 1977 there were seventeen producers in the Shire, of whom four ware
classed as commercial producers and the remainder produce pigs as a sideline to their
principal enterprise. Table 7.14 shows numbers of pigs and holdings running pigs in
Mareeba Shire for the past 10 years.
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A meatworks is situated near Mareeba which caters for the pig industry of the
Mareeba and adjacent Shires.
Table 7.14
Holdings and Pig Numbers - Mareeba Shire
Year
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
Number
Holdings
27
22
20
15
14
16
15
13
14
17
Average
Number
Pigs/Holding
24
74
58
83
112
119
122
147
143
135
Total
Number1
Pigs
652
1639
1161
1248
1569
1912
1826
1906
1996
2297
Source: Australian Bureau of Statistics
Sources of Information:
Queensland Irrigation and Water Supply. Records
Tobacco Leaf Marketing Board. Records
Australian Bureau of Statistics. Publications
McDonald, E.J. (1969) - Department of Primary Industries. Report
Sillar, D.I. (1969) - Townsville lucerne in Queensland. Qd agric. J. 95 : 2-11
Currie, N.T. and Ward, D.K. (1978) - Queensland Tobacco Bibliography.
Agriculture Branch Project Report. No. P-Z-78 (Mimeo) Queensland Department
of Primary Industries, Brisbane
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8. RESEARCH
8.1 RESEARCH ACTIVITIES
8.1.1. Tobacco
Research into tobacco has been undertaken in Mareeba Shire for nearly fifty
years. Mr. N.A.R. Pollock of the State Department of Agriculture and Mr. R.A. Howell, a
Commonwealth Officer, conducted the first tobacco trials in the area in 1927-28 on an
experimental farm run by the Australian Tobacco Investigation Committee. During the 1928-29
and 1929-30 seasons, further trials were conducted at this farm under the supervision of
Mr. Howell.
During the 1930's, technical officers of the Department of Agriculture and Stock
were stationed at Mareeba and Dimbulah. They were supported by research officers - entomol-
ogists, pathologists and soil chemists - who visited the district at regular intervals.
Research in the 1930's and 1940's was carried out into fertilizer recommendations,
for which new mixtures were adopted; yellow patch, a disease of seedlings, which was elimi-
nated by the use of nitrate of soda; the use of benzol to control blue mould disease; insect
control; seed quality; and weed control.
The Dimbulah office was closed during the war years. In 1948 the Department
leased a farm near Mareeba for research as it was recognized that experimental work could
be better controlled on a research station than was possible on commercial farms. This
station was known as the Mareeba Tobacco Experiment Farm.
The Mareeba Experiment Farm was closed in 1954 after land had been acquired for
the Farada Tobacco Research Station on the Mareeba-Dimbulah Road. Research started here in
1955 but with a change in emphasis on research it became necessary to move the research from
Parada to a more suitable location on Paddy's Green. The Southedge Tobacco Research Station
was set up here in 1969 and is new the base for the Department's tobacco research activities,
with science laboratories located in Mareeba.
In 1957 the C.S.I.R.O. established the Tobacco Research Institute at Mareeba.
Work was originally centered on the breeding of new disease-resistant varieties and the
understanding of factors controlling leaf quality. The Tobacco Research Institute closed
down operations at Mareeba on 30th June, 1975. Some tobacco work continued in Canberra but
this ceased in August 1976. The C.S.I.R.O. is no longer actively involved in tobacco
research.
The Queensland Department of Primary Industries has recently expanded its tobacco
research activities to take over the plant breeding program previously undertaken by the
C.S.I.R.O. as well as maintaining investigations into a wide range of problems, including
fundamental and applied research, plant nutrition, disease and pest control, and cultural
practices.
8.1.2 Other Crops
Wrotham Park Exploratory Farm
Following early post-war moves to promote settlement in northern Australia, and
particularly the Gulf Country, an experimental farm was set up on Wrotham Park Station,
which is on the Walsh River about 80 km west of Chillagoe.
The main purposes for establishing the farm were:
1. To examine whether summer-growing fodder and grain crops could ba produced
in the region.
2. To examine the practicability of standing over fodder crops of sweet
sorghums in the field for grazing in the August to October period, thus
extending the potential beef fattening season.
An area of 40 hectares of heavy grey clay soil situated on a gently undulating
plain about 3 kilometres south of Wrotham Park homestead va« leased by the Department of
Agriculture and Stock.
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Experimental work commenced in October 1949, with the breaking up of 10 hectares
in 1949-50. Operations extended to the 1952-53 season when all the available land was under
trials. Problems encountered during the five year's investigations with fodder crops were
pest infestation, weeds, galahs and wild pigs which did considerable damage to stand-over
crops.
Walkamin Research Station
Although actually in Atherton Shire, Walkamin Research Station, run by the
Queensland Department of Primary Industries, is situated on the non-tobacco basaltic soils
in the Mareeba-Dimbulah irrigation area. Fields of study include breeding and screening
of field crops, fertilizer requirements, pest and disease control with respect to maize,
peanuts, potatoes, soybeans and pulses, and evaluation of pasture mixtures and management
practices for beef fattening on irrigation. Particular attention is being given to the
performance of rice, maize, sorghum, soybeans and pasture on the solodic soils of the
Arriga complex which is situated in Mareeba Shire.
8.1.3 Pastures and Beef Cattle
Parada Research Station
In the early 1960's studies were begun at Parada Research Station which were
directed towards evaluating the poorer soils with a range of pasture species for beef
production. The area of poor soils on Parada cover about 210 hectares. This area consists
of solodic soils with small areas of groundwater podzolics. There are also small areas of
solodized solonetz clays in poorly drained parts of the Station.
The better soils on the Station are of granitic origin, usually well drained
and very suitable for cropping and pastures. The Walsh River alluvial is of mixed origin,
reddish-brown in colour.
In their natural state all these soils are infertile, slightly alkaline and
some are high in sodium and chlorine at depth. Drainage is a problem on many soil types and
this factor has influenced their use and development.
The main beef production trials undertaken at the Station covered the following
areas:
1. An evaluation of rain grown Townsville stylo and Dolichos vniflorus.
2. Production from irrigated pasture under very intensive management.
3. A study of breeder herd performance and vealer production under intensive
management.
Irrigated pasture studies, covering a period from 1959 to 1972, conducted at
Parada Research Station were concerned with identifying pasture mixtures, assessing pasture
management systems, assessing fertilizer applications on the more promising pasture mixtures
and finally assessing pasture productivity in relation to stocking rates on a range of
pasture mixtures and fertilizer levels. One of these studies resulted in the highest live
weight production figures ever recorded, at 2 758 kg/ha, from irrigated nitrogen fertilized
pangola grass.
Wrotham Park
Wrotham Park is one of several experimental sites in the dry tropics at which
the C.S.I.R.O. is undertaking experiments on Stylosanthes agronomy and evaluation. An
experiment in which Caribbean stylo {Stylosanthes hamata Cv. Verano) is compared with
Townsville stylo (Stylosanthes hymilis') at four sites under grazing, has been in progress
for five years. The other sites are Kangaroo Hills, inland from Ingham, Landsdown, near
Townsville, and Westwood, near Rockhampton.
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8.1.4 On-farm Experimental Work
In addition to the research mentioned above, a significant amount of experimental
work is done on co-operator's farms in the Shire by Department officers.
In the pastoral areas and in the Julatten district, experimental activity is
closely related to the extension programme. This is concentrated mainly on improved
pastures to upgrade livestock nutrition, and takes the form of observation blocks testing
a range of species and fertilizer treatments in localities with different soils, rainfall
and growing seasons..
8.2 REGISTER OF RESEARCH PROJECTS
8.2.1 Department of Primary Industries
TOBACCO
ENTOMOLOGY (At Arriga from Atherton)
Insecticide Taint Trials 1961-70
Tobacco Field Pest Control and Demonstration Trial 1960
Tobacco Field Pest Control and Demonstration Trial 1961
Tobacco Field Pest Control Trial 1963
Tobacco Seedbed Insecticide Trial 1962-1970
Tobacco Phytotoxicity Trial 1963
Tobacco Insecticide Screening Trials 1967-69
Tobacco Insecticide Screening Trials
Tobacco Volume Dosage Trial 1964
Tobacco Leaf Miner Host Preference Trial
Tobacco Pest Overwintering Studies
Tobacco Nematocide Trial 1966-67
Tobacco Field Pest Control Trials 1967-68
Light Trap Investigations 1965-70
Biology Studies (Looper, Budworm, Leaf Miner, Stemborer, Cluster Caterpillar)
Tobacco Insecticide Screening Trials 1971-76 (INCL)
Tobacco Insecticide Taint Trials 1971-72. 1975-76
Tobacco Insecticide Seedbed Trial 1971-76 (INCL)
Tobacco Pest Prediction Service 1971-76 (INCL)
Biological Investigations 1971-76 (INCL)
PLANT PATHOLOGY
P.P.T. 1/3 Tobacco Seed Treatment Trial
P.P.T. 2/1-25 Blue Mould Fungicide Trials 1961-75
P.P.T. 3/3/-10 Bacterial Wilt Trials 1969-75
P.P.T. 5/23-26 Blue Mould Seedbed Trials 1969-75
P.P.T. 7/1-12 Black. Shank Trials 1969-75
P.P.T. 9/1-3 Tobacco Cereospora Leaf Spot Trials 1971-72
P.P.T. 10/1-2 Soil Borne Disease Complex Trials 1971-72
P.P.T. 12/1-3 Tobacco Seedbed Damping Off Trials 1971-73
P.P.T. 14/1-5 Peronospora Variability Trials 1973-74
Non Volatile Nematicide Screening Trial 1971
P.P.NEM.T.I./l Nematode Control Curve 1971
P.P.NEM.T.I./2 Nematicide Screening Trial 1971
Nematicide Screening Trial 1971
P.P.NEM.T.I./3 Nematicide Screening Trial 1972
P.P.NEM.T.I./4 Conditions for EDB Fumigation Trial 1972
"Follow Up" Treatments Trial 1972
P.P.NEM.T.I./5 Nematicide Screening Trial 1973
P.P.NEM.T.I./6 Nematicides in Planting Water Trial 1973
P.P.NEM.T.I./7 Nematicide Screening Trials 1974
P.P.NEM.T.I./8 Nematicide Screening Trials 1975
Root-Knot Forecasting Trials 1975
Nematicide Screening Trial 1976
SRS-C30-TR Tobacco Cropping Sequence Trial
SOIL CHEMISTRY
PRS-C1-TR
PRS-C4-TR
PRS-C5-TR9
PRS-C9-TR
PRS-C31-TR
PRS-C35-TR
PR3-C36-TR
PRS-C37-TR
PRS-C38-TR
PRS-C43-TR
PRS-C44-TR
PRS-C46-TR
PRS-C47-TR
PRS-C49-TR
PRS-C50-TR
MBA-C7-TR
MBA-C13-TR to
MBA-C20-TR
MBA-C32-TR
MBA-C33-TR
MBA-C34-TR
MBA-C35-TR
MBA-C38-TR
MBA-C39-TR
MBA-C42-TR
MBA-C44-TR
MBA-C44-TR
(A)
MBA-C44-TR
(B)
MBA-C44-TR
(C)
MBA-C44-TR
(D)
SRS-C7-TR
SRS-C8-TR
SRS-C10-TR
SRS-C12-TR
SRS-C2O-TR
SRS-C21-TR
SRS-C22-TR
SRS-C24-TR
SRS-C25-TR
SRS-C26-TR
SRS-C30-TR
SRS-C31-TR
SRS-C34-TR
SRS-C35-TR
SRS-C40-Tr
SRS-C44-TR
SRS-C45-TR
SRS-C47-TR
SRS-C51-TR
SRS-C52-TR
SRS-C53-TR
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Tobacco NPK Fertilizer Pot Trial
Tobacco Hilling Study
Irrigated Tobacco Drainage Trial
Tobacco NPK Fertilizer Pot Trial
Source of N Fertilizer Studies on Tobacco
Tobacco Nutritional Trial 1
Tobacco Nutritional Trial 2
Tobacco Nutritional Trial 3
Native and Applied N. Assessment of Methods of Prediction of Soil N
Nutrient Availability and Uptake Studies
Nutrient Availability and Uptake Studies (Tobacco)
Source of N Fertilizer - Studies on Tobacco
Tobacco High Analysis Fertilizer Study
Tobacco Nutrient Trial x N Time of Application x Time of Ploughing
Tobacco Cured Leaf Sample Presentation
Tobacco 3 3 NPK District Trials
Foliar Levels of NPK, Leaf Quality, Soil Type
Foliar Diagnosis District Trials 66-67
Fine Grained Soil Tobacco Production Survey
Investigation on Fine Grained Soils
Tobacco Fertilizer Side-dressing Studies 67-68
Tobacco - A Study of Nitrogen
Tobacco Time of Ploughing x N Application 68-69
District Potash Observation Trials
Major Element Deficiency
Major Element Deficiency Symptoms of Tobacco
(a) Potassium
Potash Trial - "Nitrogen x Potash x Irrigation"
Field Trial - N x P x K Fertilizer + Irrigation
(Major Element Deficiency Symptoms of Tobacco (C)
Tobacco Mottling Survey 69-70
Tobacco Irrigated Trial
Effect of Water Stress Trial
Influence of Seasonal Effect on Tobacco
Regional Testing of Advanced Cultivars
Source of Potassium Trial
Irrigation Characteristics of Mareeba/Dimbulah Tobacco Soils - Physical
Properties
Soil N Build Up Trial
Tobacco Super Phosphate Trial
Land Use Screening Trial
Tobacco Irrigation Trial
Tobacco Cropping Sequence Trial
Tobacco Deep Cultivation Trial
Potassium Trial Residual Effects
Phosphate District Trial 1975-76
Tobacco Magnesium Trials (2 Sites)
Nitrogen Side-dressing Trial 1974-75
Tobacco Blue Mould Junior Screening, Early, Normal, Late Planting 1975-76
Source x Rate of Nitrogen Trial 1974-75
Time of Planting x Source of Nitrogen Trial
Source of Nitrogen District Trial
Effect of MH30 Suckercide Application on Some Chemical Constituents of
Cured Tobacco Leaf
SOIL CONSERVATION
MBA-11-SCS Erosion Protection of all Vulnerable Tobacco Soils
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SOUTHEDGE RESEARCH STATION
MBA-C1-TR
MBA-C2-TR
MBA-C4-TR
MBA-C7-TR
MBA-C8-TR
MBA-C9-TR
MBA-C10-TR
MBA-C11-TR
MBA-C12-TR
MBA-C13-TR to
MBA-C20-TR
MBA-C31-TR
MBA-C32-TR
MBA-C33-TR
MBA-C34-TR
MBA-C35-TR
MBA-C38-TR
MBA-C39-TR
MBA-C40-TR
MBA-C41-TR
MBA-C42-TR
MBA-C43-TR
MBA-C44-TR
MBA-C44-TR
(A)
MBA-C44-TR
(B)
MBA-C44-TR
MBA-C44-TR
(D)
MBA-C45-TR
SRS-C1-TR
SRS-C2-TR
SRS-C3-TR
SRS-C4-TR
SRS-C5-TR
SRS-C6-TR
SRS-C7-TR
SRS-C8-TR
SRS-C9-TR
SRS-C10-TR
SRS-C11-TR
SRS-C12-TR
SRS-C13-TR
SRS-C14-TR
SRS-C15-TR
SRS-C16-TR
SRS-C17-TR
SRS-C18-TR
SRS-C19-TR
SRS-C20-TR
SRS-C21-TR
SRS-C22-TR
SRS-C23-TR
SRS-C24-TR
SRS-C25-TR
SRS-C26-TR
SRS-C27-TR
SRS-C28-TR
SRS-C29-TR
Soil Screening Trial on Soil Type 9 (Walkamin clay loam)
Water Usage of Tobacco
Hicks Programme
Tobacco 33 NPK District Trials
Tobacco: Hicks Variation Analysis Trial
Tobacco: Hicks Pure Line Selection
Tobacco: Hicks Mass Selection Programme
Tobacco: C.S.I.R.O. 8 Lines Trial
Tobacco Junior Screening Trial
Foliar Levels of NPK, leaf quality, soil type
Tobacco: Accumulation of Soluble Salts in Irrigated Soils
Foliar Diagnosis District Trials 1966/67
Fine Grained Soil Tobacco Production Survey
Investigations on Fine Grained Soils
Tobacco Fertilizer Side-dressing Studies 1967-68
Tobacco - A Study of Nitrogen
Tobacco Time of Ploughing x N Applications 1968-69
Soil Moisture Regimes of Tobacco Under Irrigation
Plant Responses to Different Water Lost Regimes During the Period of
Growth
District Potash Observation Trials (Mareeba-Dimbulah) 1969-70
Nutgrass Herbicides in Tobacco
Major Element Deficiency (N x K + Irrigation Field Trial) 1969-70
Major Element Deficiency Symptoms of Tobacco (A)
Potassium 1969-70
Pot Trial - "Nitrogen x Potash x Irrigation"
Field Trial - N x P x K Fert., + Irrig. (Major Element Deficiency
Symptoms of Tobacco (C)
Tobacco Mottling Survey 69-70
Broad Leaved Weed Control in Tobacco 1974-75
Tobacco Cultivar Exploratory Plots 1968-69
Cultivar Junior Screening - 2nd Series 1969-70, 1970-71
Blue Mould Resistant Lines - Senior Screening 1969-70, 1970-71
Seed Maintenance - Tobacco Cultivars
Hicks Q46 Foundation Seed Progeny Test
Quarantine - Tobacco
Tobacco Irrigation x Fertilizer Trials 1970-71, 1971-72
Effect of Water Stress Trial 1970-71, 1971-72
A Study of Anti-Transpirant of Tobacco
Influence of Seasonal Effect on Tobacco 1971-72
Studies of Herbicides Effect on Plant and Soil
Regional Testing of Advance Cultivars 1972-73
NC 2326 Foundation Seed Trial 1971-72
Pale Yellow Nutrient Observations
Fl Hybrid Evaluation Project 1971-72
Progeny Disease Screening 1971-72
Blue Mould Screenings 1971-72, 1972-73
Mutant Inheritance Studies
A Comparison of Mechanical and Chemical Sucker Control
Source of Potassium Trial
Irrigation Characteristics of Mareeba/Dimbulah Tobacco Soils - Physical
Properties
Soil N Build Up Trial
Variety Evaluation in Response to Specific Agronomic Practices
Tobacco Superphosphate Trial (3 years) 1974-75
Land Use Screening Trial
Tobacco Irrigation Trial 1972-73
Plant Moisture Stress Studies
Commercial Seed Production
Soil Moisture Studies of Mareeba/Dimbulah Tobacco Soils 1972-73
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SOUTHEDGE RESEARCH STATION COIIT.
SRS-C30-TR Tobacco Cropping Sequence Trial 1974-75
SRS-C31-TR Tobacco Deep Cultivation Trial (Dimbulah) 1973-74
SRS-C32-TR Fer t i l i zer Additives Trial
SRS-C33-TR Tobacco Hill ing Trial 1973-74
SRS-C34-TR Potassium Trial Residual Effects 1973-75
SRS-C34-TR Phosphate Dist r ic t Trial 1974-75, 1975-76 (Dimbulah and Paddy's Green)
SRS-C36-TR Desuckering Agent Application Before or After Topping 1973-74
SRS-C37-TR Bud Application of Desuckering Agents 1973-74
SRS-C38-TR The Mechanical Removal of Suckers 1973-74
SRS-C39-TR Seedbed Management Trial
SRS-C40-TR Tobacco Magnesium Trials (2 s i tes)
SRS-C41-TR Tobacco Crop Residue Destruction Trial 1974-75
SRS-C44-TR Nitrogen Side-dressing Trial 1974-75
SRS-C45-TR Tobacco Blue Mould Junior Screening, Early, Normal, Late Planting 1975-76
SRS-C46-TR Glyphosate Tainting and Phytotoxicity Trial 1974-75
SRS-C47-TR Source x Rate of Nitrogen Trial 1974-75
SRS-C48-TR Sucker Control Studies 1974-75
SRS-C49-TR Mechanical Harvesting of Tobacco
SRS-C50-TR Tobacco Blue Mould Commercial Tests 1975-76
SRS-C51-TR Time of Planting x Source of Nitrogen Trial
SRS-C52-TR Source of Nitrogen Distr ict Trial
SRS-C53-TR Effect of MH30 Suckercide Application on Some Chemical Constituents of
Cured Tobacco Leaf
SRS-C54-TR 63/73/7 Bulk Farm Tests 1975-76
SRS-C55-TR Tobacco Mass Selection from Synthetic Population
SRS-C56-TR Tobacco Backcross Parent Test
SRS-C57-TR Tobacco Blue Mould Commercial Tests
SRS-C58-TR Tobacco Pedigree Selection Programme
SRS-C60-TR Tobacco F5 Lines Test
SRS-C61-TR Tobacco Nematode Resistance Breeding
SRS-C62-TR Foundation Seed : Hicks Q 46 Progeny Test
SRS-C63-TR Foundation Seed : C.S.I.R.O. 3T Progeny Test
SRS-C64-TR Seedbed Management
SRS-C65-TR Pale Yellow Tobacco Back Crosses
SRS-C66-TR Tobacco Variety x Time of Planting (2) Floral In i t i a t ion
SRS-C6 7-TR Desuckering Trial (MH30) Mareeba/Dimbulah Distr ict
SRS-C68-TR Stand and New High Analysis Fe r t i l i ze r Mixtures
SRS-C69-TR Variety x Time of Planting (1) Plant Stand and Leaf Type
SRS-C70-TR Tobacco Early Lines Test
SRS-C71-TR Tobacco Beerwah Back Cross Lines, F3 Test
SRS-C72-TR Tobacco Germplasm Maintenance
SRS-C73-TR Tobacco Pale Yellow Mutants
SRS-C74-TR Tobacco Sprayed/Unsprayed Blue Mould Trial
SRS-C75-TR Tobacco Varieties for Winter Planting
SRS-C76-TR Growth Regulants in Tobacco
SRS-C77-TR Tobacco Seedbed Management
PARADA RESEARCH STATION
Soil Conditioners for Tobacco Seedbeds (1955-57)
Cropping Investigations - Craig Loamy Sand (1958-59
Tobacco Varietal Trial (1959-60)
Tobacco Root Studies (1959-60)
Fer t i l i zer Trial - N.P.K. (1959-60)
Plant and Row Spacing Investigations (1958-61)
irr igat ion Characteristics of Soils (1959-61)
Frequency of Irr igat ion (1958-59, 1960-1-2)
Tobacco Root Distribution Studies (1960-61)
Nitrogen Form Trial (1961-63)
Plant Spacing - Topping Trial (1961-62)
Tobacco Fer t i l izer Trial (1963-64)
Tobacco Desuckering Trial (1963-64)
Sand Culture Studies (1963-64)
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PARADA RESEARCH STATION CONT,
Seedling Pot Trial (1963-64)
Rate of Water Usage and Soil Moisture Extraction Pattern Under Field Conditions (1963-64)
Tobacco Leaf Colour Measurement (1963-64)
Tobacco Watering Studies in Bins of Soil (1963-64)
Evaluation of Low Application Rate Spray Heads (1965-66)
PRS-C1-TR Tobacco N.P.K. Fertilizer Pot Trial
PRS-C2-TR Nutritional Studies on Dimbulah Sandy Loam - Pot Trial
PRS-C3-TR Tobacco Desuckering Screening Observation Trial
PRS-C4-TR Tobacco Hilling Study
PRS-C5-TR Irrigated
PRS-C6-TR Tobacco NPK F e r t i l i z e r Pot T r i a l 1964-65
PRS-C13-TR Determination of Physical P roper t i e s of Tobacco
PRS-C15-TR Tobacco Nitrogen F e r t i l i z e r Pot T r i a l 1965-66
PRS-C16-TR Desuckering T r i a l A
PRS-C17-TR Desuckering T r i a l B
PRS-C19-TR Tobacco Spray Plant Evaluation T r i a l 1965-66, 1967-68
PRS-C20-TR Ammoniated F e r t i l i z e r Study for Tobacco
PRS-C21-TR Hicks Var ia t ion Analysis T r i a l I I I
PRS-C22-TR Hicks Pure Line Se lec t ion
PRS-C23-TR C.S.I .R.O. 8 Blue Mould Res i s tan t Lines T r i a l 1967-68, 1968-69
PRS-C24-TR Tobacco Junior Screening T r i a l
PRS-C25-TR Tobacco Cross P o l l i n a t i o n Study
PRS-C26-TR Tobacco Hamilton Off-Type Inher i tance Study
PRS-C27-TR Farm Tests of P o t e n t i a l Qld. Hicks Replacements
PRS-C28-TR Tobacco Nematode Studies
PRS-C29-TR Tobacco Nematode Grass Establishment Screenings
PRS-C30-TR Tobacco T r i a l
PRS-C31-TR Source of N F e r t i l i z e r Studies on Tobacco
PRS-C32-TR Study of High Analysis F e r t i l i z e r for Tobacco 1966-67
PRS-C33-TR Studies of Desuckering Oils A
PRS-C34-TR Studies of Desuckering Oils B
PRS-C35-TR Tobacco N u t r i t i o n a l T r i a l 1
PRS-C36-TR Tobacco N u t r i t i o n a l T r i a l 2
PRS-C37-TR Tobacco N u t r i t i o n a l T r i a l 3
PRS-C38-TR Tobacco N u t r i t i o n a l T r i a l 4 1966-67
PRS-C39-TR I n i t i a l Development of Locally Adapted Cul t ivars
PRS-C40-TR Hamilton Off-Type Inher i tance
PRS-C41-TR Cross P o l l i n a t i o n Study
PRS-C42-TR Quarantine P lo t s
PRS-C43-TR Nutr ient A v a i l a b i l i t y and Uptake Studies
PRS-C44-TR Nutr ien t A v a i l a b i l i t y and Uptake Studies (Tobacco)
PRS-C46-TR Source of N F e r t i l i z e r Studies on Tobacco (a t Mutchilba) 1967-63
PRS-C47-TR Tobacco High Analysis F e r t i l i z e r Study 1966-68
PRS-C48-TR Studies on Desuckering Agents
PRS-C49-TR Tobacco Nutr ient T r i a l x N Time of Applicat ion x Time of Ploughing
PRS-C50-TR Tobacco Cured Leaf Sample Presen ta t ion
PRS-C51-TR Tobacco Exploratory P lo t s 1958-69
PRS-C52-TR Tobacco Cul t ivar Exploratory P lo t s 1968-69
PRS-C53-TR Tobacco - Inher i t ance of Mammoths
PRS-C54-TR Tobacco - Hicks Q46, Foundation Seed Progeny Tests
PRS-C55-TR Study of Soi l Physical S t ruc ture and Tobacco 1968-69
PRS-C56-TR Screening of Herbicides i n Tobacco 1968-69
PRS-C57-TR Residual Effects of Herbicides i n Tobacco
PRS-C58-TR Studies i n Desuckering Agents
PRS-C59-TR Nutgrass Herbicides in Tobacco 1968-69
IRRIGATED PASTURES AND DRYLAND PASTURES
PABADA RESEARCH STATION
PRS-P1-AB Grazing 1 - Steer Gains in Relation to Stocking Rates on Para/Centro,
Respalum/Ladino, Pangola/Centro and Pangola/N _,, Pastures. 1962-1966
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PARADA RESEARCH STATION CONT.
PRS-P1-AB Grazing 2 - Steer Gains in Relation to Stocking Rates and Fer t i l i ze rs on
Fangola and Para/Centro Pastures 1966-1969
Grazing 3 - Steer Gains on Pangola Grass in Relation to Stocking Rates
and Nitrogen Levels 1969-1972
PRS-P4-AB Compatability Legume/Pangola Trial
PRS-P5-AB Nursery Introductions
PRS-P5-MR Nursery Evaluation (Mareeba Dis t r ic t ) and Nursery Introductions (Parada
Research Station)
PRS-P6-MR Townsville Stylo Grazing Tria l
PRS-P7-MR Species and Varietal Selection Under Grazing
PRS-P8-MR Species Establishment and Selection in Native Grassland
PRS-P9-MR Wet Season Fodder Production
PRS-P10-MR Species for Grazing or Hay
PRS-P11-MR Townsville Lucerne Phosphate Trial
PRS-P12-MR Townsville Stylo Phytotron Studies (done in Canberra)
PRS-P13-MR Seasonal Growth Rhythm of Dolichos uniflorus
PRS-P14-MR Seasonal Growth Rhythm of Doliohos lablab
PRS-P15-MR Pulse Yield of Dolichos lablab
PRS-P28-MR Biennial vs Annual Fer t i l iz ing of Townsville Stylo
PRS-P31-MR Townsville Stylo Strain Trial
PRS-P34-MR Maarotyloma uniflovum Detergent Phytotoxicity Trial
PRS-P35-MR Species Evaluation Trial ( joint DPI/CSIRO programme at Arriga)
PRS-P38-MR Dolichos uniflorus Water Balance Study
PRS-P39-MR Atylosia and Cajanue Breeding Programme
PRS-P40-MR Establishment of Dolichos uniflorus
PRS-P41-MR Dolichos uniflorus Breeding Programme
PRS-P26-AB Glycine Seedling Growth Pot Study
PRS-P27-AB Glycine javanica Quarantine Nursery (at Kamerunga)
PRS-P30-A8 Stoloniferous Development - Glycine gavanioa
PRS-P32-AB Early Seedling Growth Study - Glycine javanica
PRS-P33-AB Late Seedling Growth Study - Glycine javanica
PRS-P36-DP Nodulation Response - Glycine javanicg. (in Brisbane)
PRS-P37-DP Legume Field Testing - Varietal Adaptation to Pasture Environment - Glyoine
javanica (on Atherton Tableland)
WALKAMIN RESEARCH STATION
WRS-P56-MR Regional Evaluation of Legume In t roduct ion (a t Parada and other s i t e s )
WRS-P61-MR Urochloa Species Evaluation (Southedge S ta t ion and other s i t e s )
WRS-P75-MR Region Legume Evaluation I (a t Parada and other s i t e s )
WRS-P76-MR Regional Legume Evaluation I I (a t Parada and other s i t e s )
WRS-P77-MR Regional Legume Evaluation I I I (at Parada and other s i t e s )
WRS-P78-MR Regional Legume Evaluation IV (a t Parada and other s i t e s )
WRS-P79-MR Regional Grass Nursery (at Southedge and other s i t e s )
WRS-P80-MR Responses <af th ree Stylos to Phosphorus on a Duplex Soil (near Mareeba)
WRS-P83-MR C.S.I .R.O. 1972 Col lec t ion Evaluation 1 Swards (at Southedge Sta t ion)
WRS-P84-MR C.S.I .R.O. 1972 Col lec t ion Evaluation 2 Rows (a t Southedge Sta t ion)
WRS-P90-MR Dry Tropics aown Pasture Observation (at Southedge Sta t ion)
WRS-92-MR Seed Production of Desmodium heterophyllum (at Mareeba and Ju l a t t en )
MAREEBA OFFICE
MBA-P5-AB Townsville Lucerne Hay F e r t i l i z e r Demonstration
MBA-P6-AB Effect of Mo Superphosphate on Townsville Lucerne
MBA-P7-AB Tropical Legume Establishment T r i a l
MBA-P8-AB Townsville Lucerne Hay F e r t i l i z e r Demonstration
MBA-P12-EG Townsville Lucerne In t roduct ion by S t r ip P lan t ing (Chillagoe S ta t ion and
other sites)
MBA-P14-EG Julatten - Rumula Pasture and Fertilizer Observation Plots 1967
MBA-P16-EG Phosphate Maintenance Requirements Trial
MBA-P17-EG Grazing Demonstration
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OTHER CROPS
ENTOMOLOGY (At Arpiga from Atherton)
Rice Tests - Insecticide Screening Trial
WALKAMIN RESEARCH STATION (Research aonduatsd at Avriga)
WRS-C45-AB Maize Arr iga F e r t i l i z e r T r i a l 1967-68, 1968-69
WRS-C48 Rice Rota t ion T r i a l 1970-71
WRS-C49 Rice Fertilizer Trial
WRS-C54 Maize Fertilizer Trial
WRS-C69 Rice Fertilizer Trial
MAREEBA
MBA-C26-AB Arriga Crop Observation Trial 1966-67
BEEF CATTLE
PARADA RESEARCH STATION
PRS-CH303-BF Breeding Performances on Irrigated Pangola with Varying Stocking and
/PRS-P39-AG Fertilizer Rates
Phase I - July 1969-1972 - Dsed shorthorn cows x Brahman bulls.
Terminated 29.1.70 due to failure of Pangola grass under continuous
grazing.
Phase II - 1971-1976 - Used Brahman x cows and Brahman bulls. Two
nitrogen rates and two stocking rates.
PRS-CH304-BF (Pilot Study)
/PRS-P40-AG Commenced September 1969. Breeder trial on irrigated Pangola. Hereford
at two nitrogen and two stocking rates. Trials ceased October 1976.
8.2.2. C.S.I.R.O. Projects
1968
T.R.I.-68-1 Floral Initiation Investigations
T.R.I.-68-2 Flower Development in Mammoth Mutant
T.R.I.-68-3 Histological Studies of Shoot Apex
T.R.I.-68-4 Studies of the Course of Floral Induction
T.R.I.-68-5 Investigations of the Early Flowering Phenomenon
T.R.I.-68-6 Blue Mould Resistance Breeding
T.R.I.-68-7 Breeding for Resistance to New Strains of Blue Mould
T.R.I.-68-8 Manganese Investigations
T.R.I.-68-9 Leaf Nicotine and Nitrogen Studies
T.R.I.-68-10 Potassium - Magnesium - Calcium - Ratio Studies
1969
T.R.I.-69-1 Manganese Investigations in Plant and Soil
T.R.I.-69-2 Plant Nitrogen Investigations
T.R.I.-69-3 Mangesium Nutrition
T.R.I.-69-4 Cation Ratios and their Effect on Anhydrous T.P.M. and Nicotine
T.R.I.-69-5 Nicotine Distribution Studies
T.R.I.-69-6 The Influence of Nitrogen Nutrition on Anhydrous T.P.M.
T.R.I.-69-7 Development of Improved A.P.T. 1 Resistant Lines
T.R.I.-69-8 Phytophthora Resistance Investigations
T.R.I.-69-9 Crop Rotation Studies
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1970
T.R.I.-70-1 Magnesium Uptake and Distribution in the Tobacco Plant
T;R.I.-70-2 Nitrogen Nutrition Relative to Nicotine Synthesis
T.R.I.-70-3 Effects of Varying Moisture Tensions and Soil Aeration of Leaf Quality
T.R.I.-70-4 Crop Environment Studies and their Possible Influence on T.P.M.
Distribution
T.R.I.-70-5 Effect of Nutrition on T.P.M.
T.R.I.-70-6 Plant Breeding for Resistance to Peronospora and Phytophthora
T.R.I.-70-7 Studies of Soil Changes with Cultivation
T.R.I.-70-8 Physiology of Leaf Development
T.R.I.-70-9 Effect of Alternate Cropping on Soil Chemical and Physical Properties
1970-1974
Plant Breeding for Resistance to Blue Mould (Peronoapora hyoseyarrti)
Plant Breeding for Resistance to Nematodes (Meloidogyne javanica)
Plant Breeding for Resistance to Bacterial Wilt (Pseudomonas solanakearum)
Plant Breeding for Resistance to Black Shank (Phytophthora nieotianae var nicotianae)
Cultivar Screening Programme
Mammoth Variety Screening Programme
Haploid Mutations Resistant to Black Shank - Screening
Influence of Continued Tobacco Cultivation on the Soil
Loss of Nitrogen from Tobacco Soils
Plant Boron Studies
Crop Meteorology Studies
Crop Physiology Studies
Nicotine Accumulation in Tobacco
Mammoth Tobacco Studies - Agronomic
Effect of Different Form of Nitrogen on Crop Growth
Effect of Magnesium Fertilizer on Leaf Growth and Quality
Effect of Nitrogen and Radiation on the Physiology of Tobacco Leaves
Use of Ethrel for Artificial Ripening of Tobacco
Sources of Information
1. Beal, D.J. (1971) - Tobacco Growing in North Queensland, p.p. 7,9,10. Queensland
Department of Primary Industries, Brisbane.
2. Australia - C.S.I.R.O. (1962) - The C.S.I.R.O. Tobacco Sesearch Institute, Mareeba,
North Queensland. Rural Research in C.S.I.R.O. No. 41 p.10.
3. Australia - Department of National Development (1971) - Research and Extension Services
in Resources and Industry of Far North Queensland p. 97.
4. Compton, J. (196 7) - Wrotham Park Exploratory Farm - An Assessment of Developmental
Possibilities in the Far North Following Five Year's Investigations. Queensland
Department of Primary Industries, Agric. Branch, Tech. Report No. 4.
5. Fisher, A.E. (1973) - Beef Research in the North. Queensland Agricultural Journal,
99(4) page 213.
6. Australia - Bureau of Statistics (1977) - Australian Year Book. 1975-1976 page 846.
7. van der List, J.T. (1971) - Walkamin Research Station 1960-1970. Agriculture Branch
Technical Report No. 8. Queensland Department of Primary Industries, Brisbane.
8. C.S.I.R.O. Tropical Crops and Pastures Divisional Report. 1967-77, page 49.
9. Agronomy Technical Annual Reports, Department of Primary Industries, Brisbane.
10. Agrostology Technical Annual Reports, Department of Primary Industries, Brisbane.
Australian Year Book 1967-77, page 846.
11. Queensland Department of Primary Industries, Records.
12. C.S.I.R.O. Australia, Records.
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9 . OTHER PRIMARY INDUSTRIES
9 . 1 FORESTRY
Forestry is an important industry in the Mareeba Shire. The Forestry Department
controls all trees in the State Forests and Timber Reserves.
The total area of these reserves in the Shire is 126 861 ha. Details of these
figures are shown in Table 9.1.
Table 9.1
State Forests and Timber Reserves - Mareeba Shire
No.
175
957
1 073
42 (Pt)
72 (Pt)
143 (Pt)
144 (Pt)
185 (Pt)
194 (Pt)
607 (Pt)
1 229 (Pt)
65
66
657
1 344
140 (Pt)
141 (Pt)
Parish ,
State Forests
Formartine
Mona Mona
Smithfield
Mowbray
Salisbury
Kanawarra
Whypalla
Danbulla
Barron
Dinden
Garioch
Timber Reserves
Riflemead
Riflemead
Formartine
Cairns
Kanawarra
Victory
Area (ha)
1 550
111.3
16 230
1 025
1 279
22 190
23 518
1 538
4 170
18 409
21 113
621.2
1 097
12 570
176.3
1 162
101
Pt = Part
Source: Department of Forestry.
Extensive logging operations are carried out in the rain forests adjacent to
Davies Creek, Emerald Creek, Clohesy River, Kuranda and the areas near Mt. Lewis, while
smaller scale operations have commenced on the Windsor Tableland. The Windsor Tableland
operations should expand rapidly in the coming years. Some timber is also taken from the
areas of open eucalypt forest, this being used mainly for railway sleepers.
Following successful trials with various exotic conifers, a reforestation
programme on degraded open forest sites has commenced at Kuranda State Forest. A total of
100 ha has been planted to date and the programme is expected to continue at a rate of 100
ha per year. Approximately 12 000 ha at Kuranda is suitable for such plantings.
Three sawmills operate in the Shire; a fourth sawmill obtains timber from this
Shire, but is situated in Mossman. The mills are all classified as general mills - that is
they may produce any timber product and their combined maximum productive capacity is 6 220
m^/year. On average, they cut about 70% of this capacity. The timber used is largely
rain forest softwood though a much lesser amount of forest hardwood is also cut. Timber
products are sold locally and exported to other states in Australia.
The two mills operating at Kuranda and Mt. Molloy respectively are relatively
small in comparison to the mill operation at Mareeba which provides employment for upward
of 100 people in the town.
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Table 9.2
National Parks in Mareeba Shire
So.
16
880
13
14
30
91
92
95
96
97
98
1 324
Parish
Mulindie
Cairns, Smithfield
Marcius
Chillagoe
Chillagoe
Chillagoe
Chillagoe
Chillagoe
Chillagoe
Chillagoe
Chillagoe
Dinden
Area in ha
3 077
2 780
1 554 (Pt)
178.1
125.5
20.23
35
0.6
0.6
0.6
0.6
485.6
Features.
Forty Mile Scrub
Barron Falls
Royal Arch Caves
Donna & Tower of London Caves
Jubilee and Piano Caves
Cathedral Caves
Geek & Spring Caves
Eclipse Caves
Ryan Emperial Caves
Markham Caves
Royal Archway Caves
Davis Creek Falls
Source: Department of Forestry.
From 1/1/76 the National Parks and Wildlife Service assumed full responsibility
for the management of National Park Reserves. Most of the Parks in the Shire surround
natural cave formations. To improve accessibility, constructed paths, steps and ladders
have been provided in many of these caves.
9.2 MINING
In the late 19th Century and early 20th Century there was an extensive mining
industry in the Mareeba Shire, covering a wide variety of minerals. The Chillagoe
Mineral Field was one of the main centres, but after 1910 prosperity declined and up until
the early 70's mineral production has been confined to intermittent production of fluorspar,
molybdenite, wolfram and cassiterite and a fairly regular supply of limestone. The decline
in mineral exploration and production was widespread in the Mareeba Shire but this situation
changed in the early 70's.
The Chillagoe Mineral Field was discovered in 1887. It was one of Queensland's
leading mineral producers during the early part of this century, reaching its peak in
1910. A very wide variety of economic minerals has been produced from the Chillagoe Field.
Recorded production from 1909-1958 was valued at some $10 million comprising:
Gold 373 242 g (12 000 fine oz.)
Silver
Copper
Lead
Tin Oxide
Wolfram
Fluorspar
Limestone
155 517
21
48
6
6
27
328
430
337
770
096
604
433
184
g (5 million oz.)
tonnes
tonnes
tonnes
tonnes
tonnes
tonnes
The Mareeba Mining District covers both the Mareeba and Chillagoe Gold and
Mineral Fields. The Warden at Mareeba exercises jurisdiction over the district.
In the early 70's the District experienced a mining 'boom' when some 55 496 ha
of land were leased for mining purposes. There has since been a steady decline in mining
activity and currently the area held under lease stands at 17 190 ha.
Production during the 6 year period 1970/75 amounted to $8 181 000 with the
main production coming from Mt. Carbine, Wolfram Camp, Sunnymount, Koorboora, Fossilbrook
and Ootann areas. Minerals produced from the area include wolfram, molybdenum, bismuth,
tin (alluvial and lode), limestone, clay and some antimony. Gem stones has been recovered
from the O'Briens Creek Area North West of Mt. Surprise. As most of the recovery is made
by "weekenders" and gem hunters there is no record of production or value.
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The District has three major working mines. At Mt. Carbine thirty-five men are
currently employed in the open-cutting of "Carbine Hill". Present operations first commenced
in 1972 although treatment was confined to the alluvial scree which shed from the old work-
ings. The supply of the alluvial scree ran out and in September 1974 open-cutting commenced.
In 1975 the mine ran at full production and in that year a total of 231.10 tonnes of Wolfram
concentrates with an estimated value of $1 009 000 was produced.
A major share of the district's tin production comes from the Sunnymount mine,
where underground lode mining is carried on. Ten men are currently employed in mining
operations there and at the Prince Alfred Battery. Treatment of ore at the Battery during
1975 yielded 217.10 tonnes of tin concentrates with an estimated value of $564 200.
The third mine is located at Wolfram Camp where a treatment plant capable of
recovering wolfram, molybdenum and bismuth has been installed. In 1972 active production
from the mine ceased and work was restricted to stripping of ore dumps. The main shaft was
down to a depth of 137 m. In 1975 the plant underwent a refit and was recommissioned for
the treatment of eluvial wolframite. Although production of 39.74 tonnes of concentrates
valued at $146 278 was recorded in 1975, the treatment plant was unable to operate during
the drier months of the year due to insufficient water resources.
Gold
The main area of gold mining was the Hodgkinson Gold Field. The host rocks for
gold-quartz lodes are the sediments of the Hodgkinson Formation.
Alluvial mining started in 1876 and lode mining in 1877. The mines peak year
was 1878 when the yield was 1 104 174 g (35 500 fine oz.). The output then declined rapidly
to 16 796 g (540 fine oz.) in 1891, the year in which most of the mines closed. Since that
time (1 000 and 4 000 oz.) was maintained until the outbreak of World War II, when production
virtually ceased. The total yield from both alluvial and lode deposits up to 1951 is
estimated at 8 673 207 g (278 850 fine oz.).
Minor production of gold took place around Mareeba Gold Fields.
In 1972 a new interest was shown in the gold search with some 145 mining leases
being applied for in the course of the year. Most of the activity took place on the old
Hodgkinson Gold Field in and around the old gold towns of Thornsborough, Kingsborough,
Northcote and Mt. Mulligan.
An increase in the value of gold was the motivation for this upsurge of interest.
By 1975 activity declined back to the pre 1972 level with nil production.
Copper
The Chillagoe Mineral Fields, the Mount Molloy area and the O.K. mines eleven
kilometres south east of Belleview Station Homestead, are the chief copper producing areas.
The Molloy lode was discovered in 1883. The host rock is cleaved siltstone and
fine quartz greywacke. Below the ozidised zone the ore consists of pyrite, chalcopyrite
and some sphalerite.
Up to 1905, recorded production was 7 223 tonnes of ore, containing 15.9 per
cent, copper, but much of the earlier production is not recorded. The reserves at that
time were estimated at 42 674 tonnes of 12 per cent, copper ore. Since 1905 mining has been
intermittent and production figures are not known.
The O.K. mines consist of the O.K., the North O.K. and the South O.K. in that
order of importance. They were discovered in 1901 and abandoned in 1912, but further
mining took place 1930-31 and between 1937 and 1942. Production to 1942 was 81 548 tonnes
of ore, yielding 7 808 tonnes of copper.
Production of copper from the Chillagoe Mineral Fields was some 21 337 tonnes.
In recent years, approximately 158 leases covering an area of 7 796 hectares
have been taken up for the purpose of mining for copper. The main deposits are situated
in the ehillagoe-Mungana area with smaller deposits occuring at Eureka Creek and Mt. Molloy.
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Although considerable expenditure has been outlaid in prospecting, sampling
and drilling, because the nearest smelter is located at Mt. Isa and until such time as a
smelter is more favourably located it is unlikely that any mining will take place.
Tungsten
The main centres of tungsten production were Mount Carbine and Mount Persever-
ance. Wolfram ore was mined also at Wolfram Camp, Bamford Hill and Chillagoe.
The Mount Carbine wolframite was discovered before 1895 and the area gradually
developed into the best wolfram producer in the district. It is classed with Wolfram Camp
and Bamford Hill as one of the three chief sources of wolframite and scheelite in Queensland.
The lodes consist of numerous, roughly parallel, imperslstent quartz-feldspar
veins which branch and anastomose. The veins are composed of quartz and variable quantities
of potash feldspar and are coarsely pegmatitic in many places.
The ore mineral is wolframite; in places scheelite, which may be secondary, is
associated with it. Other minerals in the veins are pyrite, traces of chalcopyrite and
molybdenite and cassiterite. In some veins the cassiterite is sufficiently plentiful to
be mined for itself, as at the Vera mine, north east of Carbine Hill.
Total production up to 1958 was 2 845 tonnes of concentrate. Mining ceased in
1958 only because of a fall in the price of tungsten.
Precise production figures from Mount Perseverance (22 kilometres east of
Mount Carbine) was unobtainable, but the estimated total was about 117 tonnes of concentrate.
The ore is mined from quartz-feldspar veins about 50 cm thick, which have a
selvage of yellow mica some 10-15 cm thick, and which branch and rejoin repeatedly.
The ore minerals are wolframite, scheelite and tungstite. Pyrite, arsenopyrite
and traces of copper carbonate and chalcopyrite are also present. Cassiterite occurs in
places, not necessarily associated with wolframite.
Mining of tungsten resumed about 1970 and production figures for the years 1970
-1975 were 1 038.66 tonnes of wolfram concentrates valued at $3 400 915.
All production during 1975 came from two centres of operations - Mt. Carbine
and Wolfram Camp. At Mt. Carbine a treatment plant has been installed and open-cut mining
is in progress. A total of 231.10 tonnes of wolfram concentrates valued at $1 009 000 was
recovered from "Carbine Hill". At Wolfram Camp, mainly treatment operations took place
though some 39.74 tonnes of wolfram concentrates valued at $146 278 was recovered during
1975.
No activity reported from the other centres.
Tin (alluvial and lode)
For many years alluvial cassiterite has been obtained from almost all of the
creeks running off the granite tablelands north of Mt. Molloy and from the Tate River area.
Production figures for the years prior to 1970 are not available.
Currently the main part cf the Shire's production of tin comes from the lode
workings at Sunnymount where in 1975 some 217.10 tonnes of concentrates, valued at
$564 200, were produced from the underground mine.
Additional production in the Mareeba Shire comes from the alluvial workings
located in the Koorboora, Fossilbrook, Lynd River and Tinaroo Creek areas. During 1975 a
total of 148.47 tonnes of alluvial tin valued at $429 733 was produced from these workings.
The bulk of this production comes from small operators although a few
individual operators have produced tin, over the past few years, to a value exceeding
$100 000.
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For the six years 1970-1975 inclusive, to ta l production in the Mareeba Shire of
al luvial t in and lode t i n was 1 023.35 tonnes and 535.10 tonnes respectively valued at
$2 366 144 and $1 463 617 respectively.
Antimony
The Northcote and Woodville areas in the Hodgkinson District and the Mitchell
River Antimony Mine (Peter Pan) were the main production centres for antimony.
The mineral was first discovered at Northco'te in 1877. Production up to 1941
is estimated at 1 524 tonnes from three lines of lodes the Ethel Mine, the Emily Mine and
the Black Bess Mine.
In the Woodville area there were six groups of lodes; the main mine was the
Jackson. Total output from the Hodgkinson area (including Northcote) is estimated at
3 154 tonnes.
The Peter Pan mine at the Mitchell River lies on the north side of the river
above its confluence with the St. George River. It is situated on a quartz lode long.
The grade of ore was low, and decreased with depth.
During the mining 'boom1 of the early 70's two treatment mills were established
in the Mitchell River - St. George River area. With the current decline in mining activity
these mills have been dismantled and the majority of those areas discovered and tested
during the boom are now abandoned.
The Shire contains vast quantities and deposits extending south-east from Mt.
Mulgrave to BIboohra, a distance of 170 km.
Production figures for antimony in the Mareeba Shire, for the years 1970-74
inclusive, were 197.30 tonnes valued at $142 507. Production for 1975 was nil.
Lead and Silver
Lead and silver were produced at the Chillagoe Mineral Fields, the Nightflower
Mine (16 km east of Nychum Homestead), and the King Vol Mine in the Tartana District, 22
km south west of Nychum Homestead from the Hodgkinson Gold Field and the O.K. copper mines.
The figures for Chillagoe have already been given. Silver from the Hodgkinson
and O.K. mines areas was a by-product of these mines, amounting to 2 683 329 g (86 271 oz.)
and 101 553 g (3 265 oz.) respectively.
The King Vol Mine was discovered around 1899. Nothing is known of its early
history, but it was reopened in 1922 until 1925, producing 370 tonnes of lead, 256 946 g
(8 261 oz.) of silver and 1/3 tonne of copper from 2 235 tonnes of ore.
The Nightflower lode discovered in 1923 is a silicified fault zone trending
north-north-east within Permian volcanics and containing galena, fine-grained stibrite,
some pyrite and chalcopyrite and rare sphalerite.
The output in 1023 was estimated at about 20 tonnes of highgrade ore per week.
The estimated output from 1924 to 1930 was 302 tonnes of lead; 830 214 g (26 692 oz.) of
silver; and 1 306 g (42 oz.) of gold from 1 232 tonnes of ore. No production figures are
available after 1930.
Coal
Coal was discovered at the base of Mount Mulligan in 1907 and was mined
continously from 1914 to 1957, when the mine closed down because the market was lost after
the Tully Falls Hydro-electric scheme was completed. Total production was almost 1 million
tonnes from the State Mine (1914-1955) and the King Cole Colliery (1941-1957) which was
owned by Tableland Tin Dredging N.L.
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Limestom
Limestone has been quarried for many years from the Chillagoe Formation and
from a limestone outcrop 25 km north of Mareeba and 8 km north east of Southedge siding.
Formerly the Chillagoe lime was mined for use as flux in the smelters at the
O.K. mine, 13 km to the south east. Line mined near Mareeba was used chiefly for agricul-
tural purposes.
Currently the main production comes from the Crotty Limeworks at Ootann near
Chillagoe. This lime is railed to the coast for use by the sugar industry mills during the
crushing season. Further mining has recently commenced at Chillagoe, of lime intended to
boost the supply to the sugar mills.
Lime production in the Mareeba Shire during 1975 was 3 015 tonnes valued at
$111 555. Production for the years 1970-75 inclusive was 22 172 tonnes valued at $463 960.
Iron Ore
Most of the iron ore mined in the Mareeba Shire was used as flux at the Chillagoe
and Mount Molloy copper smelters. The largest deposit was found at Mount Lucy, 5 km west of
Almaden on the Chillagoe road. About 45 700 tonnes of ore have been mined from this
deposit.
Molybdenum and Bismuth
These minerals were produced at Wolfram Camp and Bamford Hill, where they are
found in association with wolfram. No production figures are available for the years prior
to 1970.
In 1972 the mining of molybdenum and bismuth ceased when underground operations
at the Wolfram Camp mine closed down. Production was there after restricted to stripping of
the old ore dumps. During the period 1970-1975 some 149.97 tonnes of molybdenum valued at
$217 758 and 21.60 tonnes of bismuth valued at $94 066 were recovered. There was no other
production reported.
Clay
Production figures for clay during the years 1970-75 were 27 172 tonnes valued
at $22 898, For 1975 the figures were 7 638 tonnes valued at $6 415.
Silica
Mined near Chillagoe and used as a flux at the Chillagoe Smelters. No production
figures are available.
Sources of Information:
1. Mining Warden, Mines Department, Kareeba - Records.
2. Forestry Department, Atherton - Records.
3. Foxwood (Mareeba) Pty. Ltd. - Records.
4. Hill, D. and Denmead, A.K. (1960) - "The Geology of Queensland",
5. Volume 7, Geological Society of Australia, Melbourne University Press,
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10. OTHER SHIRE STATISTICS AND GENERAL INFORMATION
10.1 POPULATION STATISTICS
After a decline in population between 1933 and 1947, following the collapse of
the first attempts at intensive tobacco farming in Mareeba Shire; the population has grown
steadily. This growth reflects the strength of the agricultural sector, aided by assured
water supply and returns and a stable farming system. Table 10.1 shows population totals
for Mareeba Shire; and settlements within the Shire of more than 200 persons, at censuses.
Table 10.1
Population Totals - Mareeba Shire
(persons)
Census Year
1933
1947
1954
1961
1966
1971
1976
Mareeba
2 470
2 504
3 369
4 585
4 898
5 160
5 776
Dimbulah
n.a.
n.a.
n.a.
n.a.
n.a.
456
438
Rwanda
n.a.
n.a.
n.a.
n.a.
n.a.
345
481
Total Shire
8 248
6 312
7 595
10 212
11 227
12 080
12 650
Source: Australian Bureau of Statistics publications.
The importance of the agricultural sector to Mareeba Shire is shown in Table
10.2 which sets out the number of persons engaged in industries in the Shire at 30th June,
1971.
Table 10.2
Labour Force in Mareeba Shire
By Industry - 1971
Industry
Agriculture
Mining
Manufacturing
Construction
Wholesale/Retail
Transport
Services
Other
Total
Males
1 099
217
250
464
470
107
154
536
3 297
Females
226
5
46
13
275
10
202
322
1 09S
Persons
1 325
222
296
477
745
117
356
858
4 396
Source: Australian Bureau of Statistics publications.
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10.2 STATE GOVERNMENT SERVICES TO PRIMARY PRODUCERS
Department of Primary Industries
(i) Branches
Regional Extension Leader Mareeba
Agriculture Mareeba
Agricultural Chemistry Mareeba
Entomology Mareeba
Horticulture Mareeba
Beef Cattle Husbandry Mareeba
Marketing Services Mareeba
Plant Pathology Mareeba
Slaughtering and Meat Inspection Mareeba
Soil Conservation Mareeba
Veterinary Services Mareeba
Economic Services Atherton
Pigs Atherton
(ii) Research Stations
Tobacco - Southedge Research Station Mareeba
Other Crops and Pastures - Walkamin Research Station Walkamin
Other Government Services
Agricultural Bank Mareeba
Forestry Department Mareeba
Irrigation and Water Supply Mareeba
Lands Department Cairns, Atherton
Mines Department Mareeba
Mapping and Surveying Cairns
Clerk of the Court Mareeba
Other Services
Rural Youth Organization Cairns
10.3 PRIMARY PRODUCER ORGANIZATIONS
NORTH QUEENSLAND TOBACCO GROWERS' CO-OPERATIVE ASSOCIATION LIMITED - A HISTORY
Commercial tobacco farming in the Mareeba/Dimbulah region commenced in 1930. The
early settlers met with indifferent success struggling against adverse environmental factors
and having little or no control over production costs or produce marketing.
Realising the advantages of a single group working in their interests rather than
individuals working in isolation the farmers in the Dimbulah area formed a Growers'
Co-operative Association on February 22nd 1935. It was considered that this move would
facilitate the organization of production and marketing of tobacco leaf.
Two years later on March 3rd 1937 the Mareeba area growers followed suit and
formed an Association along similar lines to that at Dimbulah.
For the next 10 years the two organizations functioned independently and
reasonably satisfactorily. Then the potential benefits which would stem from uniting, the
closer co-operation and the power of unity influenced the Directors of each organization
towards amalgamation.
On July 1st 1947 the Amalgamation took place and the North Queensland Tobacco
Growers' Co-operative Association was formed, having its headquarters at Byrnes Street,
Mareeba, with a membership of 258.
95
The Association commenced its operations from a large shed at Dimbulah and
modest premises in Mareeba. From these humble beginnings the Association prospered and
expanded. It branched out over the years into various business subsidiaries and today these
enterprises are co-ordinated from a modern administrative complex at Mareeba.
After amalgamation in 1947 the initial priorities of the association Directors
were to set up a tobacco and cigarette manufacturing operation at Mareeba and to form a
statutory tobacco leaf marketing authority.
Through the Association's efforts Queensland, in 1948, became the first State to
have its own tobacco marketing authority with the formation of the Queensland Tobacco Leaf
Marketing Board, which has operated successfully during the past 30 years.
Tobacco and cigarette manufacture began in 1948 and ceased in 1958. The venture
was not financially successful, but during these years the auction system of marketing was
firmly established.
The Queensland Tobacco Leaf Marketing Board appointed the Association as its
selling authority for the north Queensland crop. In their capacity as brokers the
association conducts tobacco auctions annually at their 7 300 m 2 of modem warehouse at
Mareeba.
In 1952 the Association established a Field Advisory Service to assist farmers
in all aspects of crop production and marketing. Starting with one officer at that time
the service now employs five field officers, each with his own designated area, who work
in close co-operation with research and extension officers from the Department of Primary
Industries.
Since the early 1950's the Association has provided a store from which farmers
were able to obtain the essential equipment and tools necessary to the production of
tobacco. This service eventually expanded into provision of a very large range of
merchandise.
From the early 1950's to the early 1970's was a period of consolidation for the
Association, assisting the farmers in every way and of course marketing their produce.
The early 197O's ushered in a period of expansion. It was becoming increasingly
evident that the tobacco production side of the industry must mechanize to survive.
Accordingly, the association took over a local engineering firm as a wholly owned subsidiary;
Granite Engineering and Manufacturing Company Pty. Ltd. This company manufactures a wide
range of equipment for tobacco growers at its Mareeba factory.
A second wholly owned subsidiary company, Tobacco Growers' (Trading) Pty. Ltd.
was formed in 1971 to separate the merchandising activities from the rest of the
Association's activities. This company provides everything a tobacco grower requires from
fertilizer to furniture at its stores in Mareeba and Dimbulah.
In 1975 the third wholly owned subsidiary was established. This was Budget
Supermarkets Pty. Ltd. The Association had been involved in retailing groceries at
Dimbulah since 1948 but no such facility was available to growers at Mareeba. This huge
air-conditioned Supermarket provides a complete range of goods for the housewife in food,
clothing and hardware.
Currently the Association has a membership of 1 600 and provides employment for
some 170 people.
Today the North Queensland Tobacco Growers' Co-operative Association is not
only a success story here in the north, but is the envy of primary producers groups through-
out Australia.
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Sources of Information
1. Queensland Department of Mapping and Surveying (no date) - Service Directory.
2. Queensland Department of Primary Industries (1976) - Serving the Primary Producer.
3. North Queensland Tobacco Growers' Co-operative Association, Mareeba (Section 10.3).
4. Australian Bureau of Statistics -
(i) Queensland Year Books
(ii) Population and Dwellings in Local Government Areas and Urban Centres
(a) 1971 Census of Population and Housing
(b) 1976 Census of Population and Housing
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11. ECONOMICS1
11.1 INTRODUCTION
The agricultural product of prime economic importance in Mareeba Shire is tobacco.
Tobacco represents 95 percent of the total gross .value of rural production in the Shire.
In 1974-75 the Mareeba-Dimbulah area produced 80 percent of Queensland tobacco (by value)
and 43 percent of total Australian production.
Whilst tobacco is the dominant economic influence in this rural Shire, it
occupies only a small proportion of the total area of rural holdings. The bulk of land in
the Shire is under extensive grazing for store and fat cattle production.
The economics of tobacco, beef and rice production are examined in this Section.
11.2 GROSS MARGINS
The gross margin for an enterprise is gross revenue, less those costs incurred in
production (variable costs). Variable costs are those costs which vary directly with the
size and/or level of production and include, fuel and oil, chemical sprays, fertilizer, etc.
The gross margin is a useful means of comparing the returns for enterprises with
similar levels of fixed costs (e.g. depreciation, interest, etc.). It is used here
primarily to provide some insight into the variable costs of production and the level of
income available from each enterprise, to meet fixed costs.
There is a wide range of farm practices within the Shire. Only the costs of the
most common practices are illustrated in this Section. Details are contained in Appendices
11.1 and 11.2.
11.2.1 Tobacco
It is assumed that the bulk of labour is provided by the owner-operator and casual
labour is hired only during peak periods. Only hired labour is costed. The calculations
are based on a farm using a mechanical planter,'solid-set' irrigation, a harvesting aid
and conventional up-draught curing barns. All costs and returns are on a hectare basis.
Variable Costs
Variable costs (costs which vary directly with the level of output) may be
divided into the three main divisions in the crop cycle:
(i) Seedbed
(ii) Field
(iii) Harvesting and marketing.
(i)
hectare.
Seedbed Costs
Table 11.1 shows the cost necessary to produce sufficient seedlings to plant one
Table 11.1
Tobacco Seedbed Costs
Item
Tractor running expenses
Methyl Bromide
Fertilizer
Seed
Benzol
Insecticide
Plastic
Pulling seedlings (labour)
Total Seedbed Costs
$
2.10
9.28
0.99
Free
7.88
0.73
2.80
62.00
85.78
1
 Prepared by R.L. Ada, Agricultural Economist, Atherton. September 1977
(11)
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Field Costs
Table 11.2 shows field costs divided into materials, labour and tractor costs.
Table 11.2
Tobacco Field Costs
(per hectare)
Item
Materials
Nematocide
Pre-emergent weedicide
Fertilizer - basal
- sidedressing
- boron
Insecticide
Fungicide
Suckercide
Irrigation water - charges
- pumping costs
Sundries
Labour
Planting out
Application of suckercide
Topping suckerlng
Tractor hours
23 hours
Tri-crop - 30 hours
Total Field Costs
$
112.50
7.90
226.80
26.70
3.10
104.50
81.00
77.00
81.00
150.00
10.00
40.00
100.00
128.00
69.00
45.00
$
880.50
268.00
69.00
45.00
1262.50
(iii) Harvesting and Marketing Costs
These costs vary with yield. Table 11.3 shows the harvesting and marketing costs
for three yields. Levies are not included since these vary with price and yield.
Table 11.3
Tobacco Harvesting and Marketing Costs (excluding levies)
Item
Labour
Harvest, string & load
Unload bulk & destring
Sorting (contract)
Materials
Curing fuel
Alisan R
Phostoxin R
Hessian
Cartage
Sundries
Yield
1500
480
42
354
208
4
6
14
13
18
1139
(kg/ha cured
2000
640
56
472
211
5
8
20
17
22
1517
leaf)
2500
800
70
590
346
6
10
26
21
26
1895
Total Variable Costs
Table 11.4 shows the total variable costs (seedbed plus field, plus harvesting
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and marketing costs) for a range of yields and prices. Marketing levies are included.
Table 11.4
Total Variable Costs, Tobacco
(per hectare)
Price
($/kg)
2.80
3.20
3.60
4.00
4.40
Yield (kg/ha cured leaf)
1500
2619
2637
2655
2672
2690
2000
3041
3064
3088
3112
3136
2500
3377
3407
3437
3466
3496
Tables 11.1 to 11.4 show the relative importance of individual variable cost items
in tobacco production. For example, hired labour constitutes approximately 49 percent of
fertilizer and sprays, 17 percent; irrigation water, 7 percent;
and marketing costs (excluding labour), 12 percent.
total variable costs;
fumigants, 5 percent;
Gross Revenue
Gross revenue varies with yield and price. Table 11.5 shows the gross return per
hectare for a range of prices and yields.
Table 11.5
Gross Revenue, Tobacco
(per hectare)
Price
($/kg)
2.80
3.20
3.60
4.00
4.40
Yield (kg/ha cured leaf)
1 500
4 200
4 800
5 400
6 000
6 600
2 000
5 600
6 400
7 200
8 000
8 800
2 -500
7 000
8 000
9 000
10 000
11 000
Gross Margins
Gross Margin Gross Revenue - Variable Costs
Table 11.6 sets out the gross margins for a range of prices and yields. Average
district yield is 2000 kg/ha.
Table 11.6
Tobacco Gross Margins
(per hectare)
Price
($/kg)
2.80
3.20
3.60
4.00
4.40
Yield (kg/ha cured leaf)
1500
1581
2163
2745
3328
3910
2000
2559
3336
4112
4888
5664
2500
3623
4593
5563
6534
7504
11.2.2 Rice
Rice is a new crop to Mareeba Shire. The first commercial crop was grown during
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the 1975-76 season. The introduction of rice to this area was a result of the fall in rice
production in the Burdekin rice area as a consequence of sugar cane expansion. Encourage-
ment and capital have been provided by the Lower Burdekin Rice Growers Co-operative and
central bulk handling facilities, incorporating an aeration plant, have been built in
Mareeba to cater for the anticipated crop expansion.
The following costs are based on common farm practices to date. As the industry
is in its infancy it can be expected that many of these practices will change as growers
become more experienced.
It is assumed that the grower provides all necessary labour, except at harvest
when a contractor is hired and at planting when casual labour is employed. All costs and
returns are on a per hectare basis.
Variable Costs
The variable costs are divided into two divisions:
(i) Pre-harvest
(ii) Harvest and marketing.
(i) Pre-Harvest
Table 11.7
Pre-Harvest Costs, Rice
(per hectare)
Item
Tractor running expenses
Seed
Fertilizer
Irrigation water
Weedicide
Aerial application - fertilizer
- weedicide
Reforming check banks
Casual labour
Total Pre-harvest Costs
$
87.50
22.50
73.63
41.80
38.70
6.25
7.50
2.50
5.63
286.00
(ii) Harvesting and Marketing Costs
Harvesting and marketing costs vary directly with yield. Table 11.8 shows these
costs for a range of yields.
Table 11.8
Rice Harvest and Marketing Costs
(per hectare)
Item
Harvesting (contract)
Cartage to railhead
Handling charge at railhead
Cartage Mareeba to Home Hill
Total Harvest and Marketing Costs
Yield (t/ha)
4
48
12
16
68
144
5
60
15
20
85
180
6
72
18
24
102
216
Total Variable Costs
Table 11.9 shows the total variable costs for a range of yields.
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Table 11.9
Total Variable Costs, Rice
(per hectare)
Cost
Pre-harvest
Harvest and marketing
Total
Yield (t/ha)
4
286
144
430
5
286
180
466
6
286
216
502
Gross Revenue
Gross revenue per hectare varies with yield and price as shown in Table 11.10.
Table 11.10
Gross Revenue, Rice
(per hectare)
Price
($/t)
130
140
150
Yield (t/ha)
4
520
560
600
5
650
700
750
6
780
840
900
Gross Margins
The Gross Margins (Gross returns less variable costs) for a range of yields and
prices are shown in Table 11.11.
Table 11.11
Rice Gross Margins
(per hectare)
Price
($/t)
130
140
150
Yield (t/ha)
4
90
130
170
5
184
234
284
6
278
338
398
Breakeven Yield
The yields at which variable costs are just met by gross returns are shown in
Table 11.12 for a range of prices.
Table 11.12
Breakeven Yield
Price
($/t)
130
140
150
Breakeven Yield
(t/ha)
3.0
2.8
2.5
102
11.3 ECONOMIC EXAMINATION OF FARMING SYSTEMS
11.3.1 Farm Structure
Tobacco
Tobacco growers In the Shire are predominantly tobacco specialists with very
little diversification into other crop or livestock enterprises. As a result, the level of
capital investment, type of farm practices and farm income, are primarily determined by the
size of the farm tobacco quota. Farm quotas range from 4000 kg up to 30 000 kg (cured leaf
weight). The average quota is 11 233 kg. The bulk of the farm labour is provided by the
owner and his family and/or sharefarmer and his family with hired labour only being employed
during peak periods. Where sharefarmers are used, they generally provide the labour, with
the quota holder providing the land, capital equipment and a portion of the material costs.
Rice
As this industry is new in the area there are only a few growers, none of whom
are specialist growers. This situation is expected to change with expansion of growing
areas.
During the 1976-77 season approximately 200 hectares of rice was grown. The area
is expected to expand to 400 hectares for the 1977-78 season.
11.3.2 Labour Requirements
Tobacco
Despite many technological developments in the industry, tobacco remains a highly
labour intensive crop. Labour represents some 40 percent of the total—production costs.
Peak labour periods occur at:
(a) planting when the plants must be pulled from the seedbeds and transplanted;
(b) harvesting, when the leaves must be removed from the plant by hand and loaded by
hand, into the curing barns; and
(c) market preparation, where the cured leaf must be sorted by plant position and grade.
To meet this labour requirement growers employ itinerant casual labour. The
labour cost is often greater than that shown in the gross margin as many employees demand a
fixed period of employment. Thus some growers must pay labour during a slack period to
ensure that the labour is available when they need it.
Rice
As with most broadacre crops, the labour requirements per unit area are relatively
low.
The owner-operator of an 80 hectare area (for example) only requires additional
casual labour for the planting period. Harvesting is normally done by contractors.
As a result labour costs constitute only a small proportion of total production
costs. ('Costs' = 100% of 'Production Costs').
11.3.3 Capital Requirements
Tobacco
The major capital items are land and quota. The Bureau of Agricultural Economics
estimated that these represented 55 percent of total capital investment in 1973.
Plant and structures are becoming increasingly important as growers endeavour to
replace labour with machinery. The new value of some of these items are shown in the
Table 11.13.
With the exception of bulk curing barns, these capital items are now used by
almost all growers. These additions are recent as evidenced by surveys conducted in 1973
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and 1975. The results are shown in Table 11.14.
Table 11.13
Item
Bulk curing b a m (3 bay)
Stringing machine
Harvesting aid (tri-crop)
Planter (2 row)
Permanent (solid set) irrigation
New Price ($)
14 300
2 500
7 500
1 500
1 500 per hectare
Table 11.14
Capital Item
Permanent irrigation system
Harvesting aid
Stringing machine
Bulk curing barns
Percent of Growers
1973
19
29
67
7
1975
61
60
91
9
These additions, whilst reducing labour costs, have added significantly to fixed
costs such as depreciation and interest.
The substitution of capital for labour is likely to continue as bulk curing barns
become widespread and mechanical harvesting is introduced.
A walk-in, walk-out value for a 'typical' tobacco farm is $8000 to $10 000 per
tonne of farm quota. For example, a tobacco farm with a 11.5 tonne quota would cost
approximately $92 000 to $115 000.
Hice
The capital requirements for a one-man, 240 hectare rice property, growing 80
hectares of rice per year, are approximately $140 000 (details in Appendix 2). The major
cost items are the land, and land preparation.
For the example 80 hectare rice area (as drawn up in Appendix 2) the return on
assets is approximately three percent.
11.3.4 Managemen t
Tobacco
Gross returns per hectare for tobacco, relative to other agricultural enterprises
are high. However, tobacco production requires a large capital investment and a high degree
of managerial skill, in order to maintain profitability. Managerial and technical ability
is becoming increasingly important as technological developments give the grower greater
control over yields and leaf quality.
Rise
Rice is currently grown as a summer crop. Growers are currently testing the
feasibility of winter grown crops. As the rice area is generally unsuitable for other
crops, winter grown rice offers one of the few opportunities growers have to increase their
farm income and reduce farm overheads per unit of production.
11.4 BEEF CATTLE PRODUCTION
Beef cattle production in Mareeba Shire represents only a small proportion of the
total agricultural production of the Shi're. However, due to its extensive nature, it takes
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up the bulk of the land area in the Shire.
As shown in Tables 11.15 and 11.16 the majority of herds are small. In fact,
beef is run primarily as a sideline to other enterprises such as tobacco and grass seed
production.
Table 11.15
Stock Number on Holdings with Beef Cattle
Stock Number
< 300
300 - 2000
> 2000
Percentage of Holdings
(%)
77
17
6
100
Table 11.16
Size of Holdings with Beef Cattle
Area of Holdings
Running Meat Cattle
(ha)
< 500
5 0 0 - 2 000
2 000 - 10 000
10 000 - 50 000
> 50 000
Percentage of Holdings
with Meat Cattle
(%)
70
6
7
7
9
100
Source: Australian Bureau of Statistics, 1974-75.
Unpublished data.
A study by J.R. Hardman conducted in 1975, showed that approximately 15 percent
of all cattle producers rely on cattle for the greater part of their income.
Most of these producers are in the western area of the Shire.
Production systems range from fattening on small properties in the wetter areas
of the Shire, to breeding on large stations in the north and western sections. The bulk of
the stock are held on the large stations west of Chillagoe.
To simplify the approach to beef cattle economics in Mareeba Shire, only the
larger type grazing property is considered in this analysis. An example property is used.
11.4.1 Example Property - Description
Size
Property sizes in this area vary from 400 km2 up to 7000 km2. A size of 1950 km2
is taken to be representative.
Carrying Capacity and Turn-off
Most properties do not have developed pastures and stocking rate is approximately
10 beasts per 2.6 km2. The turn-off from this area is predominantly four to five year old
bullocks for sale to the meatworks in Mareeba and/or Cairns. Some stores are produced for
fattening in the coastal areas. It is assumed that the example property's turn-off is 20
percent, two to three year old stores and, 80 percent, four to five year old bullocks.
Land and Capital
The majority of properties are leasehold. Improvements include bores, dams,
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internal fencing, yards, buildings and vehicles.
$100 000 of improvements.
Labour
The example property is estimated to have
Most properties are family run. It is estimated that one man is required per
1250 to 1500 head in this country. Men are employed for nine months of the year. Stock
cannot be worked during the balance of the year.
11.4.2 Profitability of Beef Production
The following Table 11.17 outlines the costs and returns for beef production
based on the example property. (Details are contained in Appendix 3.) Prices and costs
are current at August 1977.
Table 11.17
Profitability of Example Property
Item
Gross Return
Stock Sales
Cull cows 384 @ $21
Stores 139 @ $50
Bullocks 529 @ $97.20
(a) Gross Income
Variable Costs
Bull cost
Stock cartage
Animal health
Commission and yard dues
Research levy
Hired labour
Repairs and maintenance
Fuel and oil
Station supplies
Miscellaneous
Total Variable Costs
Fixed Costs
Rates
Rent
Adminis t rat ion
Depreciation
Miscellaneous
Total Fixed Costs
(b) Total Fixed and Variable Costs
Operating Profit (a - b)
Less allowance for unpaid labour (10 000)
Return on Assets
% Return on Assets
$
8 064
6 950
51 419
4 720
2 878
1 125
295
1 370
36 000
2 625
5 250
3 000
2 250
2 000
1 960
5 000
6 000
1 000
$
66 433
59 513
15 960
75 473
- 9 040
-19 040
- 3.83%
The result reflects the depression currently being experienced in the industry
with low prices and rising costs.
Seedbed
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APPENDIX 11.1
DETAILS OF TOBACCO GROWING COSTS
(Variable Cost Items)
For an area sufficient to produce seedlings to plant one hectare.
Item
Seed
Methyl Bromide
Superphosphate
Benzol
Lannate
Plastic Cover
Application Rate
3.5 kg
11 kg
45 1
28 gm
30 m
Price
Free
$ 2.65/kg
$ 0.09/kg
17.5 c/1
$26.12/kg
28.0 c/m
Note: Plastic covers have an average life of three years
Field and Harvesting
Item
Weedicide
E.D.B.
315 Fertilizer
Sulphate of Potash
Nitrate of Soda
Boron
Lannate R (insecticide)
Dithane M45R (fungicide)
Off Shoot TR (suckercide)
Hessian
Curing Fuel
Alisan R (fungicide)
Phostoxin R
(insect fumigant)
Irrigation water
Pumping costs
Application Rate
1.05 1/ha
225 1/ha
1200 kg/ha
50 kg/ha
50 kg/ha
4 kg/ha
4 kg/ha
27 kg/ha
13.5 1/ha/appl.
4.2 m/90 kg bale
1.36 I/kg cured leaf
0.23 kg/1000 kg
cured leaf
38 tablets/1000 kg
cured leaf
6 Ml/ha
Price
$ 7.50/1
$ 0.50/1
$189.00/t
$275.20/t
$258.60/t
$ 0.77/kg
$ 26.12/kg
$ 3.00/kg
$ 2.85/1
$ 0.20/m
10.2 c/1
$ 10.66/kg
$ 3.33/30
tabs
$ 13.50/Ml
$ 25.00/M1
Tractor
Tractor running expenses are costed at $3 per hour, to cover fuel, oil, repairs
and maintenance.
Operation
Seedbed preparation
1st Ploughing
2nd Ploughing
1st Discing
2nd Discing
Levelling
Soil fumigation
Weedicide application
Fertilizing
Planting out
1st Cultivation
2nd Cultivation
Hilling up
Total
Rate
0.5 ha/hour
0.5 ha/hour
1.2 ha/hour
1.6 ha/hour
2.0 ha/hour
0.6 ha/hour
1.2 ha/hour
0.4 ha/hour
0.2 ha/hour
0.3 ha/hour
0.6 ha/hour
0.6 ha/hour
Tractor Hours per Hectare
0.7
2.0
2.0
0.8
0.6
0.5
1.6
0.8
2.5
5.0
3.3
1.6
1.6
23.0
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'Tri-Crop'
'Tri-crop' running expenses are costed at $1.50 per hour.
Operation
Spraying
Suckercide application
Harvesting
Total
Rate
2.0 ha/hour x 10
0.4 ha/hour x 2
0.3 ha/hour x 6
'Tri-crop' Hours per Hectare
5.0
5.0
20.0
30.0
Labour
Casual labour is valued at $4.00 per hour.
Operation
Pulling plants
Planting
Application of suckercide
Topping and suckering
Harvesting, stringing and loading
Unloading, bulking and destringing
Sorting 1
1 1
Total Man Hours
16/ha
15 /ha
30/ha
40/ha
116/1000 kg
10/1000 kg
Casual Man Hours
16/ha
9/ha
25 /ha
32/ha
80/1000 kg
7/1000 kg
Contract
1
 Sorting is charged at the contract rate of 23.611 c/kg.
Labour times are highly variable and depend primarily on labour skill, management
and seasonal conditions. For example, the labour required for sucker control may range
from as low as 30 man hours up to 150 man hours per hectare.
In addition, the actual cash paid for labour varies between farms, depending on
the ratio of employed to family, or unpaid labour.
Marketing
(i) Cartage - Average cartage is taken as $0.75 per bale.
Average bale weight is assumed to be 90 kg.
(ii) Levies - Two levies are imposed:
(a) Tobacco Leaf Marketing Board Levy - 0.455 c/kg;
(b) Tobacco Association Levy - $2.975/$100 Gross Sales.
108
APPEKBIX 11.2
DETAILS OF RICE GROWING COSTS
(Variable Cose items)
TvcKftoi- C'l'evations
3ssed on a 130 H.P, tractor, operation times are estimated as;
(i) Land preparation
1 Chisel plough 0.42 hrs/ha
2 discings 0.42 hrs/ha/disc
4 levelling 10.0 hrs/ha
Se-fcrm contour banks 1.25 hrs/ha
Miscellaneous 2.5 hrs/ha
Total 15.00 hrs/ha
(ii) Planting and Fertilizing
Planting 1.25 hrs/ha
Basal nitrogen fertilizer 1.25 hrs/ha
Tractor hours are costed at $5 per hour to cover fuel and oil, repairs and
maintenance costs.
Seed
Seeding rate - 2.5 bags/ha
Price - $9 per bag.
Fertilize?
Basal - 125 kg Urea/ha @ Sl74/t
- 250 kg Super/ha @ $87/t
(Super applied with seed).
Side dressing - 125 kg Urea/ha @ $174/t
62 kg Muriate of Potash/ha @ $135/t
(Side dressing applied aerially).
Irrigation
Water required - 7.6 Ml/ha
I.W.S. Water Charges - $5.50/Ml.
Weedioids
One application of StamR
10 1/ha @ $3.87/1.
Labour
Casual labour is required at planting.
1.25 hours @ $4.50/hr.
Insecrticids
To date insect infestations have not been of economic importance. This situation
could change as the industry situation and insect populations grow. As yet, insecticides
have not been used, although in the future they could become an important production cost.
Aerial Application
Weedicide aad fertilizer side dressings are applied aerially at the following
rates: Weedicide - $7.50/ha; Fertilizer - $6.25/ha.
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Reforming Check Banks
Bank maintenance is approximately 0.4 hectares per year at 1.25 hours per hectare.
Tractor charged at $5 per hour.
Harvesting and Marketing Costs
Contract harvesting rates are - $12/t..
Contract cartage to Mareeba is - $3/t.
There is a handling charge of - $4/t at the storage silos and aeration plant
in Mareeba.
Rail cartage from Mareeba to the Lower Burdekin Rice Growers Co-operative depot
at Home Hill is $17/t.
Thus total harvest and marketing costs are $36/t.
Fixed Cost Items (80 hectares rice)
Repairs and Maintenance and Depreciation
Figures for repairs and maintenance and depreciation are based on percentages of
asset value. These are shown in the following table.
Asset
130 H.P. tractor
Disc Harrows
Combine
Chisel plough
Grader blade
Harrows
Slasher
Paddy bin
Truck
Land leveller
Fencing
Machinery shed
Delver
Total
Asset Value
$
26 000
3 600
. 3 000
3 000
500
200
2 000
1 000
5 000
1 000
4 500
6 000
1 000
56 800
Repairs & Maintenance
$
_
180
149
70
18
9
110
35
550
50
158
120
30
1 479
Depreciation
$
2 340
216
135
180
34
14
150
60
750
67
149
180
67
4 342
Source: From Queensland Department of Primary Industries 'Farm Management Handbook1,
4th Ed. January, 1975.
Miscellaneous Fixed Costs $
600
350
200
200
1 350
Races
Postage and Telephone
Vehicle Registration
Accountancy and Bank Charges
Total
Capital Invested
1
 Land value (undeveloped) 30 000
1
 Land clearing and development -
$250/ha for clearing
$250/ha for levelling, putting in checks, ditches, etc. 50 000
Miscellaneous 3 000
Machinery and buildings 56 800
Total Capital Investment 139 800
1
 Based on 240 hectares total farm area, and cleared area of 100 hectares. It is necessary
to clear approximately 100 hectares to achieve a growing area of 80 hectares, after
allowing for drainage, banks, ditches, etc.
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P.etu-pn on Assets
The return on assets is estimated for the example farm (outlined above) for a
yield of five tonnes per hectare and a price of $140 per tonne.
$
Farm Gross Margin (80 ha @ $234) 18 720
Less Fixed expenses -
repairs and maintenance $1 479
depreciation $4 342
miscellaneous $1 350
Total Fixed Expenses $7 171
Operating Profit 11 549
.Less Allowance for unpaid labour $7 500
RETURN OS ASSETS 4 049
„, _ , 4 049 100
I Return on Assets = 73<T5GO X T
= 2.9
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APPENDIX 11.3
BEEF PRODUCTION
Assumptions Example Property
Property and Herd Characteristics
Characteristics
Property size
Carrying capacity
Total number of stock (approx.)
Type of animal produced
Destination of animals sold
Number of breeding cows
Branding percentage
Culling rate for cows
Breeder cow mortality
Store and fat mortality
Heifer mortality
All heifers kept for transfer into breeding
herd to replace culls and death losses
Assumption
1950 km2
3.8 beef animals per km2
7500
2 to 3 year old stores and
4 to 5 year old meatworks cattle
(D.W. 240 kg)
Both stores and fats are walked to Mungana
railhead for transport to Mareeba saleyards
and meatworks, and Queerah meatworks
(Cairns).
Culls and fats are sold to Mareeba meatworks
2 562
60%
15% (8 years old)
8% on average
2% on average
15%
Herd Structure
Cull cows (15%) = 384
Cow deaths ( 8%) = 205
Heifer deaths (15%) = 104
Cost Structure
Variable Costs
Bull Purchase
Assume a bull life of five years in the herd with seven bulls per 100 cows.
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Bull deaths 2%
Total number of bulls required = 180
Buy in 40 bulls @ $150 each $6000
Sell 32 bulls @ $40 each $1280
Net bull cost $4720
Cartage
Beasts are walked from the property to Mungana railhead. I t is assumed that a l l
stock are sold in Mareeba at the saleyards and/or meatworks.
Rail charges
Cull cows and stores $2.40 per head
Cull cows, 384 @ $2.40 $ 922
Stores, 139 @ $2.40 $ 334
Meatworks bullocks and bulls $2.70 per head
Bullocks, 529 @ $2.70 $1428
Bulls
(sales and purchases), 72 @ $2.70 $ 194
Total cartage cost $2878
Animal Eealth
The main cost in this area is tick control. The animals are dipped once or twice
per year. Tick control is estimated to be 15 cents per head (chemical only).
So, animal health cost is $1125.
Marketing Expense
The only marketing expenses are Sales Commission and Yard Dues on store animals
sold through the saleyard.
Sales Commission (4% gross value) $278
Yard Dues - 12 cents per head $ 17
Total $295
Levies
Beef Research Levy, $1.50 per head for all slaughtered cattle.
Cost - $1370.
Hired Labour
One man is required per 1250 to 1500 head. Assuming one owner, the example
property requires four men. These men are hired for nine months of the year. Their
estimated cost is $9000 per man.
Total hired labour cost $36 000.
Other Variable Costs
These figures are based on recorded data and a static herd size of 7500 head.
Repairs and maintenance (est. 35 cents/head) $ 2 625
Fuel and oil, etc. (Est. 70 cents/head) $ 5 250
Station supplies (Est. 40 cents/head) $ 3 000
Miscellaneous (Est. 30 cents/head) $ 2 250
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Fixed Costs
Rates (from Mareeba Shire Council)
Kent (approx. ?1 per km2)
Administration (Est.)
Depreciation (Est.)
Miscellaneous
Total
Capital Assets
Stock Valuation - Based on current values.
$ 2 000
$ 1 960
$ 5
$ 6
000
000
$ 1 000
$15 960
Stock Class
Cows
Bulls
0 - 1 year old
1 - 2 year old
2 - 3 year old
3 - 4 year old
4 - 5 year old
Horses
Total
No.
2562
180
1537
1460
692
540
529
100
Estimated Value/Head
$
50
95
25
45
60
80
90
150
Total Value
$
128 100
17 100
38 425
65 700
41 520
43 200
47 610
15 000
396 655
Fixed Improvements
Because of the uncertainty surrounding the viability of cattle raising in the
area, and its reflection in market values, land is not included in capital assets.
It is estimated that the total value of fixed improvements is $100 000.
These improvements include internal fencing, watering points (dams and bores),
farm vehicles, machinery and sheds and mens quarters.
Sources of Information
1. 'The Australian Tobacco Growing Industry: Report on an Economic Survey 1970-71 to
1972-73'. Bureau of Agricultural Economics, 1976.
2. Hardman, J.R. (1976) - Study of the Structure of the Northern Beef Industry.
Unpublished internal report. Department of Primary Industries, Atherton.
3. Queensland Department of Primary Industries (1975) - Farm Management Handbook.
Fourth Edition. Watson, Ferguson & Co., Brisbane.
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